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SYNOPSIS 



The project designed and piloted & scheme for monitoring trade/ 
industry/commerce technological changes and reporting on them to TAFE 
teachers and Authorities. 

A matrix o* information categories was used to facilitate the 
collection ard storage of information relevant to the building, 
furniture and plastics industries. Monitoring involved extensive 
literature searches as well as industry network contacts by specialist 
technical monitors. From the information collected, items selected 
were presented in the form of an illustrated news bulletin, which was 
issued for evaluation to 430 trade and technician building studies 
teachers throughout Australia. 



The following conclusions were drawn: 



the matrix of categories developed is an appropriate aid to 
developing an information monitoring scheme; 

monitoring is very time-consuming but may become less so with 
experience; 

a central library facility is very important for the monitoring 
scheme ; 

for collecting information, the evidence indicated clear 
advantages in beginning with 'across trades' categories 
(equipment, materials, processes, products, etc.) and then 
re-sorting the information using trade/ industry/commerce 
•clusters' (building, furnishing, engineering, printing, business/ 
secretarial, etc.), than to begin to search from particular 
trades ; 

such 'cluster' categories are important and useful but would 
become more so given national agreement on nomenclature; 

an editorial group is essential to monitoring and reporting and 
should include the monitoring co-ordinator ; 

the printed bulletin produced was very useful and highly 
acceptable to the TAFE teacher group in quality, content and 
style. 

Originally it was intended to provide supplementary information for 
TAFE Authorities, drawing attention to implications for planning, 
curricula, staff development, facilities and resources. This was not 
done because the sample reported in the pilot project was deemed 
insufficient to support significant inferences for the TAFE system. 

Instead, a newsletter was sent to a sample of TAFE Authority officers 
outlining the potential of the monitoring scheme and a ranoe of 
services that could be based on it. 

Responses to an accompanying questionnaire were encouraging but 

J° for firm conclusions. An outline of the 

proposed total scheme is included with this report. 
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PROJECT OVERVIEW 
1 • 1 Backgroxind 

The present project was a direct outcome of Pulsford's (1984) 
occasional paper which aimed to stimulate discussion 
concerning techniques for managing and Implementing the 
collection of technological change Information; collection 
•to Include the Identification of the needs for Information, 
and the dissemination of collected and analysed Information 
to those who need lt» (p. vll) , Including personnel In TAPE 
teaching, curriculum, staff development, planning, equipment, 
personnel and policy sectors. 

1.2 Rationale 

TAPE Authorities and teachers urgently need Information about 
current, relevant Industry/commerce technological changes. 
As a step towards designing a full-scale scheme for meeting 
the need, the project was Intended to produce sample 
Information, so that (1) a means of producing that 
Information could be trlalled, and (11) the acceptability of 
Information of the kind produced could be evaluated. 

1.3 Objectives 

It was envisaged that this pilot project would be the first 
of three relating to monitoring technological change, viz. 
(1) pilot project, (11) development project and (111) 
Implementatxon project. 

Objectives of this pilot project were to: 

1.3.1 collect Information about new technologies being 
Introduced Into two particular Industries - building 
and furniture trades, and plastics; 

1.3.2 analyse and process the Information for two groups - 
(1) TAPE trade and technician teachers and (11) TAPE 
Authorities; 

1.3.3 disseminate the information to a sample of the above 
groups; 

1.3.4 evaluate the effectiveness of the monitoring processes 
and the quality of the products of the trial. (It was 
not envisaged that this evaluation would include 
costing or cost-benefit analysis.) 

On the basis of the outcomes of this pilot project, the 
development project would identify information needs, 
methodologies for information collection from a full range of 
industry/commerce fields, data base arrangements for storing, 
retrieving and analysing information and appropriate 
processes for disseminating the information. The 
implementation project would flow from this. 
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1 • 4 Scope 



This pilot project focused sharply on each of the above 
objectives, particularly In respect of technological change 
Information collected for, and Issued to, TAFE trade and 
technician teachers. However, In the course of the project, 
a broader scheme, for monitoring technological change and 
disseminating Information was envisaged - Includi.ig on-line 
facilities and a variety of services. This scheme, although 
strictly lying beyond the present project. Is briefly 
outlined In Appendix H. 

1.5 Design 

The following sequence was proposed for the project design. 

1.5.1 A monitoring unit Is set up. Incorporating the 
following personnel amd functions: 

. a unit co-ordlnator Interacts with a technical 
specialist (monitor) appointed from each given 
Industry area and a library person; 

. the monitor gleans new technology Information from 
selected printed sources (usually journals) and oral 
sources (usually Industry contacts) ; 

. the library person provides backing support by 
directing relevant journals to monitors and 
providing Information from abstracts, data bases, 
etc; 

. the monitor analyses new technology Information; 

. the monitor channels Information through the 
co-ordlnator In an appropriate form for 
dissemination to teachers; 

. the co-ordlnator arranges for monitoring of 
Information from a TAFE (Authority) planning 
viewpoint; 

. the co-ordlnator organises dissemination of 

Information to a sample of the two recipient groups: 
a newsletter to TAFE Authorities, which could 
highlight any system«-wlde planning Implications of 
the Information reported, and a bulletin to TAFE 
trade teachers, which would contain more technical 
content directly relevant to their teaching. 

1.5.2 Evaluation procedures - process and product - are set 
In train. 

1.5.3 Report Is produced. Including an analysis of the 
monitoring process. 
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1.6 Survey of literature 

The literature survey that follows below (chapter 4) was 
produced to address issues including: definitions of 
technology/technological change; anticipating skill 
requirements in the light of industry's adoption of new 
technologies; technological change implications for TAFE; 
technological change information needs of TAFE Authorities 
and teachers; systems for providing, monitoring and 
processing technological change information; and prediction 
issues. 

1 . 7 Processes 

The sequence of events in developing the pilot project was as 
follows. 

1.7.1 Appointment of monitoring unit: unit co-ordinator, 
specialist technical monitors and (later) bulletin 
editor. 

1.7.2 • Brainstorm • to identify project objectives, 
background issues and methodology/design. 

1.7.3 Project planning - including rationale, literature 
review, pre-data collection, project materials, 
evaluation emd reporting. 

1.7.4 Consideration of models for collecting data by 
monitors and library staff, including approaches 
suggested in documents. External information Needed bv 
TAFE and Collecting Technological Change I nformation 
for TAFE . 

1.7.5 The project plan was developed including: 

(a) a format of an information matrix for 
collating data, with the view to possible use 
of a computer at a later stage; 

(b) an operational diagram and time-line, 
including considerations of methods of 
reviewing and collecting data, index of 
nources, storage in a data bank, and processes 
for review and evaluation; 

(c) implementation and monitoring cf the project, 
including considerations of role of monitors 
and library resource personnel, scope of 
material to be reviewed, newsletter 
preparation and evaluation, and final report. 

1.7.6 A bibliography and survey of literature dealing with 
technological change were developed. 
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1.7.7 Monitors collected, analysed and evaluated 
technological change information in 

(a) plastics - per trade/ industry associations, 
trade journals, data search through bmit, 
Perganon Info Line, Dialog Information 
Services ; 

(b) furniture trades - per trade journals, 
trade/ industry contacts (local and overseas) ; 

(c) building trades - per trade/ industry 
associations, literature search through RMIT, 
search of data bases in USA through CSIRO, 
industry contacts (interviews) . 

A library staff member was 'attached' to each monitor 
to assist with searches. 

1.7.8 The respective formats of the TAFE teachers' Tech Info 
bulletin and the TAFE Authorities' newsletter were 
developed, in consultation with a graphic designer. 
The formats chosen were a two-colour, six-page TAFE 
teachers' bulletin and a one-colour, two-page TAFE 
Authorities • newsletter . 

1.7.9 For the publication of the Tech Info teachers' 
bulletin (Appendix A) , extensive editorial work was 
done on the materials supplied by monitors. 

1.7.10 Evaluation processes for the TAFE teachers' bulletin 
were developed: a Tech info bulletin to be sent with a 
questionnaire (Appendix B) to all Victorian TAFE trade 
and technician building studies teachers and a sample 
of teachers interstate - 430 in all; and personal 
contact to be made with teachers in two or three 
building studies departments. However, the latter 
step was not carried out since the information 
received from the survey was clear and conclusive. 

1.7.11 The format and content of the TAFE Authorities' 
newsletter were developed, in consultation with 
officers of the Victorian TAFE Board. 

(The initial intention had been to provide a 
newsletter which would draw attention to the 
implications o£ teciinological change information 
gathered and analysed for the teacher groups. This 
waB not followed through because the sample was not 
considered broad enough to yield reliable implications 
applicable to 'system' wide activities. 

A meeting with the Victorian TAFE Board officers 
provided a forum to obtain their reactions to the Tech 
Iiifo bulletin and their advice on the most suitable 
information that would be of value to TAFE Authorities 
in other States. After discussing the concept of the 
total scheme, and being encouraged by their full 
support and enthusiasm for the services that would be 
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available, it was determined that the newsletter 
should outline the broad scheme and its services, and 
seek interstate TAPE Authorities' reactions via a 
survey. ) 

1.7.12 Evaluation processes for the lAFE Authorities' 
newsletter were developed - a newsletter, together 
with the Tech info teachers' bulletin, and a 
questionnaire to be sent to TAPE staff development, 
curriculum, facilities planning, field services and 
policy and planning officers in each state (Appendix 
D) . 

1.7.13 Questionnaire replies from TAPE teachers and 
Authorities were collated and analysed to find the 
implications for the pilot project and the possible 
stages 2 and 3 projects. 

1.7.14 Data bank storage and retrieval and videotex 
dissemination facilities were investigated. 

1.8 Elaboration of the monitoring process 

The approaches used for the monitoring process were planned 
by the project leaders, the three monitors and library 
support staff. ' 

Three methods were used, the first of which was based on a 
literature survey. 

The agreed procedure was; 

(a) to identify the most likely technical/trade journals 
for each of the three areas under consideration; 

(b) to use library support in obtaining these journals 
over a 12-24 month period - iu this case, they had to 
be back copies, whereas the final scheme would monitor 
on a regular basis; 

(c) to use the specialist monitors to read the journals 
with the aim of identifying new technology or trends 
which could establish changes in technology, 
materials, processes or products; 

(d) to extend the range of information identified in (c) 
by having the specialist monitors carry out further 
investigations via; 

(i) literature searches using computer services 
available at RMIT and CSIRO, 
(ii) human resource networks such as; interviewiner 
experts in the field, industrial contacts, 
specialists, industry/trade/technology 
displays and exhibitions, 
(iii) other printed resources; 
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(•) to IMV« tiM apMUllat aonlterat 

(i) 4cv«lep ooapnhMwlv* bibllegraphlM, 
(11) writs abstraetfl, 

(111) writs artlelM sultabl* to Infom trad*/ 
t«ehnloUn tMOhara In th« fl«14f 

(f) to Idontlfy laplleatloM for TATI Authorltloa. 

This approaoh waa l^pl«Mnta4 and eonaldarabla tlaa and 
of fort wont Into •traeking down' joumalo and sorting than 
for goBoral auitabillty. At loaot throo lltoratura aaarohao 
woro aado uoiiig tho mZT ooaputor aarvloo, and axtanalva uaa 
of tha esziO'a library oorvloo provldod both llata of 
poooibla Australian and ovarssaa publloatlono and aaaplaa of 
■any of ths jeamala. 

Anothsr asthod ussd a dlrsot psrsonal approach to known 
r sssa r o h and infersation sooross, in this oaaa tha CSZRO. it 
was oeosidsrsd that ws should not try to •rs-invant tha 
whssl*, but rathsr ass sxisting inforaation «ath«rad by 
greoBS snoh as ths CtZltO, ths Australian Buraau of statiatioa 
and ths Attstraliaa •eisaes and Tsohnelogy council. 

Ths third Mthod ussd ths industry contact/industry vlalt 
appcoseh. Zn ons eass, ths aoaitor intsrviswsd an Industry 
oontsot - ths ■ s n s gin g dirseter of an Australian flra 
Mumfsetnriaf spseislist tsehaieal squipotsnt - considaring 
that hs fssM bs liksly to kaow ths 'stats of ths art* . zn 
a ssooad iastsaes, ths aoaiter put to uss notss ha had 
rsosetly tsksa on visits to plants and trada axhibitlono in 
Airops* 

lbs Issraiag o ut o o aas gaiasd by ths aonitors froa thair 
siq^srisaess of trialliag this process havs provldod tha baala 
for s aors sffsotivs sppreaeh. zt is important to atraaa tha 
spsoialist aeeitors* own hnasa rssoures astwerks for 
mvidiag dirsetioas sad ooatacts for furthsr ia-dapth 
Isvestioatioas. For sxaapls, ths buildiag tradaa apsclallat 
aoaitsr^s astwerk s a ooaps s ssd interactions wlthi tha building 
iadttstry ia o l ad ing sub- s s ct o rs (housing, aulti-storay 
ooBMi'oial) t iadttstry-rslstsd groups sush as nsw product 
dsvslenMBt, aatsrisls/aroduct testing, product display y and 
trads tssflhsrs* sad buildiag studiss tsachsrs* associations. 

Piadiags sad svaluatiens of ths procsss are provided in 
Chapter a, and a refiaed aonltoring process is detailed in 
the s ohsa s outliasd in Appendlcee T, o and R. 
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PROCESS AND PRODUCT EVALUATION 



2.1 Monitoring procMs 

Zn dtvtloplng th% monitoring process, wt d^cldtd to consider 
the technological Information requirements that would be 
desirable for a total monitoring system. We found this 
Information could be separated into two major categories, 
Information which was specifically related to known trade 
classifications and Information which was related across 
trade boundaries. Consequently, the Information matrix 
emerged as an Ideal framework on which to design the 
monitoring process. 



Carpentry 

Cabinet making 

Polishing 

Engineering 

Motor Mechanics 

Electricians 

Etc. 



Trade 
clusters 



Equipment Processes Etc . 

Materials Products 
^ f 

Across trade classifications 

Note: Example classifications. 

Flgxire 1: Information Matrix 

The pilot project trlalled the matrix structure by using a "mini' 
matrlXr consisting of two rows, building trades and furnishing 
trades, and three columns, plastics (representing materials) and 
lasers and computers (representing equipment) . For the rows, 
trades were combined to form •clusters', because of the large 
ntomber of Individual trade areas and the degree of commonalltv 
between their activities. 
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Building Trades 
Furnishing 



Computers Plastics Lasers 
(Equipment) (Materials) (Equipment) 

Figure 2: Trial project *mlnl* Information matrix 

Specialist technical monitors from the building and furniture 
trades and the plastics (materials) area searched, collected, 
sorted, analysed and evaluated technological Information, 
with support from library personnel. 

Findings: monitoring process 

Monitors working from the trade-related clusters In building 
and furnishing trades had difficulty In finding a starting 
point. There were Ixmumerable possibilities. For example. 
In furnishing there were, among other things, fasteners 
(screws) , adheslves, materials (laminates) , laser cutting and 
nxamerlcal control machines. One monitor's comment sums up 
the frustration experienced: 'After wading through so much 
material I finally concluded I didn't know what to focus on*. 

On the other hand, the monitor for materials (an across-trade 
classification) had no trouble In focusing on new Information 
about where plastics were being used In the building and 
furnishing trades. This monitor's experience clearly showed 
benefits of beginning from across-trade classifications. This 
procedure was seen as being basic to the entire monitoring 
process. In fact, there was ample evidence generated which 
supported Its wide application In many other trade areas. 
For example, hindsight tells us that had the building trades 
monitor selected an across-trade element first, focusing 
directly on lasers, the monitoring process would have been 
simplified. 

So then, the Ideal monitoring process that emerged was: 

(a) general monitoring aides (e.g. library staff) may 
operate with an across-trade orientation and then 
rough-sort Items Into trade clusters; 

(b) specialist monitors should choose particular 
across-trade classifications as a focus for collecting 
Information as a basis for further Investigation. 
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2.3 A sunnary of monitors' findings 

the limitations of books as resources 

the shortcomings of data searches - the problem mainly 
being attributed to imprecise 'descriptors' 

interviews a very useful source 

the importance of library back-up assistance 

the need to gain access to many more journals (cost 
implications) 

the need for a central resource 

the problems associated with trade monitors' 
time-consuming role: this would be reduced in future 
from experience gained from trial 

lists for searches become very long unless they focus 
on particular across-trade classifications 

only raw data need be collected and presented for 
editorial 'treatment', e.g. making a precis, 
summarising, abstracting 

the important role of 'specialist' trade experts in 
selecting and evaluating material in final form 

* gaps' in information a problem, e.g. plastics monitor 
identified ample information on the technology but 
little information available on practical application. 

2.4 Editorial role 

The editorial role that emerged in the trial project was 
significant and it clearly established the need for an 
editorial group to be involved in any large-scale scheme. It 
ensures quality control and uniform style and consistency in 
providing output inforjnation for the designated target group. 

The specific skills in writing and graphic design required to 
produce the information in the form most acceptable to the 
reader group are best provided by the editorial group, 
leaving the specialist monitors to concentrate both their 
time and effort in seeking, interpreting and analysing 
information. 

2.5 Evaluation of the Tech Info bulletin for TAFE teachers 

The bulletin was individually distributed by mail to 430 
trade, technician and middle-level teachers involved in 
building and furniture studies throughout Australia; 270 
within Victoria and 160 spread across major TAFE colleges in 
all other States. 
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The number of questionnaires returned at the time of 
compilation was 169^ representing a high 39.3 per cent 
return; a further 31 returns followed after this date^ but 
they were not Included In the data findings (although they 
Indicated the same overall trends). In all, 46.5 per cent Is 
a high return rate for an Interstate survey of this type and 
may be taken to Indicate the degree of Interest and the need 
for technological Information by these teachers generally. 





Carpentry 


Furnishing 


Middle-Level 


Total 










No % 


Victoria 


47 


25 


20 


92 34 


Other states* 


25 


29 


23 


77 48 


Totals 


72 


54 


43 


169 39.3 



*Includes returns from Queensland, New South Wales, Tasmania, 
South Australia, Western Australia and Australian Capital 
Territory. 

Figure 3: Returns by teaching areas and States 



The questionnaire was developed to: 

(1) obtain feedback about the Tech Info bulletin from the 
clients for whom It was written; 

(2) obtain data about their preferences among resource 
materials they use for gathering technological Information. 

Initially, the returns were classified Into three teacher 
categories (carpentry, furnishing trades, middle-level 
studies) , and the outcomes from each Identified the same 
trends with no significant differences between the teacher 
groups. The data were then processed as a total group and 
the following Information Is based on an analysis of all the 
returns combined (see Appendix C for total data Information) . 

Clearly, the Tech Info bulletin rated highly with the client 
group, on a 5-polnt scale from low to high: 80 per cent 
rated Its usefulness as a technological change resource as 
high; 87 per cent rated Its quality of presentation as high; 
75 per cent rated Interest In content as high. Interest 
level, although rated highly, was rated less highly than the 
other two because some specific teacher groups (of 
bricklaying In building trades and wood machinists In 
furnishing trades) , did not see the Information as directly 
relevant to their trade areas. 
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The figure of 92.3 per cent wanting to receive future Tech 
Info bulletins strongly emphasised the degree of support by 
the teacher groups Involved. Further supportive evidence 
was provided from the open section (4) of the questionnaire. 
Typical comments were: *lt fills the hole that Is missing In 
the teaching of C & J*; *Hope lt*s not a one-'off 
publication*; * Would welcome monthly abstracts*; * Excellent, 
we need more of this*; *Very good • should be more of It*; 
*Good for other trades too*; * There has been a need for this 
type of newsletter for a long time*; * Greatly appreciated In 
Queensland and Western Australia*; * Congratulations - this 
must be encouraged to continue*; *Good for students too*. 

Data on the resource materials used by trade teachers to 
obtain technological Information supported the data obtained 
In the literature survey with respect to their preference for 
magazines, trade journals and pamphlets and visual materials. 
This was evident from the proportion of high ratings In 
response to questions 1.4, 1.5, 1.6 and 1.7: 

Highest rating : trade brochures and pamphlets at 80 per cent 

: technical magazines at 73 per cent 

: technical abstracts at 54 per cent 

Lowest rating : technical books at 35 per cent. 

Responses to Question 3 Indicated what trade teachers think 
are the most useful features of a technological change 
Information service: 

Highest rating : data such as tables, charts, graphs 

: summaries of Interviews 

: abstracts with details of where to find 

Information and original articles written 

by technical specialists 
Lowest rating : summaries of journal articles. 

(This question may have been misinterpreted by a few teachers 
In that they had difficulty In determining whether 1 or 5 was 
the rating to use for highest value. These ratings were 
arrived at by combining preferences 1 and 2, 4 and 5 and 
establishing the order for lowest and highest ratings.) 

Clearly, there was a very strong preference for technical 
Information to be analysed and presented In an abridged, 
visual form. 

Question 2.2 sought Information about the teachers* likely 
use of a * phone In* computer service to obtain technological 
change Information. Such a service was only supported by 51 
per cent of respondents, with 33 per cent undecided. it 
would be Interesting to know more about the reasons behind 
the uncertainty towards this service - whether It was due to 
concerns associated with using computers or uncertainties 
about the type and form of Information that would be 
available. 

The responses to the open question (4) provided much praise 
and support for the Tech info bulletin, with 44 Individual 
positive comments, six negative comments (mainly about 
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relevance) and 33 suggestions; soxae for Improving the format 
and others suggesting follow-up video Information about 
technology and the need for teachers to obtain hands-on 
experience. 

2.6 Evaluation of the Tech Info newsletter for TAFE Authorities 

The envisaged purpose of the newsletter for TAFE Authorities 
was to alert them to technological changes and possible 
Implications for trade, technician and middle-level study 
areas with respect to planning, curriculum, staff 
development, facilities and resources. 

After discussing the total concept of the scheme with 
Victorian TAFE officers. It was decided not to draw 
conclusions from the pilot study findings (the sample was not 
broad enough to be effective) , but to Inform TAFE Authorities 
of the total scheme and obtain their reactions to the wide 
range of services which could be available. 

The Tech Info newsletter to TAFE Authorities was Individually 
distributed by mall to TAFE directors, heads of curriculum, 
staff development, field services and policy and planning In 
Queensland, New South Wales, Tasmania, South Australia, 
Western Australia, Northern Territory and Canberra, 42 In 
total • 

Only seven (16 per cent) responses were received (W.A. (2) ; 
Qld (1); s.A. (2); Tas (1); and N.S.W. (1). No significant 
conclusions could be drawn from those returns due to the 
small number, other than to Indicate that all of those who 
replied were very supportive of the services and the 
potential of the total scheme (see Appendix E for total 
return data) . 

Although the Victorian TAFE Board officers were not included 
In the survey findings, they were in full support of the 
total project and appreciative of the services that it could 
offer. 

2 • 7 conclusions 

The following conclusions derived from the process and 
product evaluation. 

2.7.1 The infoannation matrix appears to be a highly 
appropriate structure for develoidng an information 
system for monitoring technological change. 

2.7.2 The monitoring role is very time consuming, though 
this may be reduced by experience gained in the trial. 

2.7.3 Library back-up assistance per a central resource 
facility appears to be very important. 

2.7.4 The sequence in which to search for information was 
the major learning outcome. The most effective 
process, both in time ^nd use of resources, is to 
initiate from the across-trade classifications rather 
than beginning with particular trades, and sort the 
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resultant technological information into trade 
•clusters'; and then, gi/en these starting points, 
utilise the specialist monitors to seek further 
Infomation from trade/industry/conmerce related 
resources. The initial sorting role need not be 
carried out by specialist monitors. 

2.7.5 The notion of clustering trade/ industry/commerce areas 
is an important characteristic for sorting and 
reporting, but to be more effective, clusters need to 
have national nomenclature. Some mutual agreement 
between TAFE Authorities in all States could provide 
common clusters. 

The clustering format is also reinforced from the 
literature survey and the evaluation of the Tech Info 
bulletin in that the information-seeking behaviour of 
the teacher group related highly to 'relevant' 
material. This suggests that brief, cluster-specific 
information bulletins are preferable to larger, wide 
ranging multi-area bulletins. 

2.7.6 The project co-ordinator • s function can be stabsumed 
into the editorial group's role for any ongoing 
programs, since this group's role is central to all 
activities. 

2.7.7 The Tech Info bulletin's quality, content and style 
appear to be highly acceptable and useful to the TAFE 
teacher reader group. However, in response to 
several suggestions made in the evaluation, future 
bulletins should be provided in a two-page or 
four-page format to facilitate filing. 

2.7.8 The Tech Info newsletter for TAFE Authorities <aid not 
provide any clear results. 

The following conclusions were drawn by addressing process 
and product issues to the literature survey (Chapter 4). 

2.7.9 'Clustering' seems to provide an appropriate approach 
to technological change information processing, given 
that at the TAFE system level, especially, there is a 
growing trend to 'cluster' technologies together 
within broad occupational families, for example, 
transport, building, engineering, though it is 
admitted that in TAFE colleges there is still the 
tendency to narrowly associate technology and 
technological change with processes, materials, 
machinery or equipment of a particular trade or 
occupation (Section 4.1). 

2.7.10 Focusing first on technological change data that 
crosses trade/ industry/commerce boundaries - 
equipment, materials, processes, products, etc. - 
appears to provide an appropriate 
information-processing approach, given occupational 
trends, as technologies merge, for example, with the 
widespread introduction of microprocessors and lasers. 
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Vli^f* ^he requisite knowledge and skills are similar 
Vjx^^^ve^ tfte job sector (Section 4.2). 

2.7.1; :i>jj^y« gfl incte^aing urgency to find a suitable 

iti«r*^^c>ri.))^ scheme/ given the calls for TAPE to reduce 

l«at) iiim^ t^x course review, staff development and 
^^^P»e»\t replacei»«nt, to have a proactive rather than 
^^^°tiv^ foltt iti technological change, and to meet the 
^a^'lf ^'^^ fonetiinetf conflicting demands of governments 
isi ^""Pl^efl^ing policies on, for example, youth 

adult training, and "high-tech" training 
(g^Otioit 4.3) . 

2.7.1.^ inf^i^ation ne^ds of TAFE Authorities seem clear 
^yi^^^h, s^oh as d&'^a that Is relevant to policies, 
6a^"2^"^, co-or<aijiating, course development, equipment 

Jac^iities. However, there are formidable 
h^^^or^ to sieetlP? these needs, such as 
J\C)r>''*^"*iuni°**^on (including lack of common 
j\cj(>**»cl^tur*) ' Uncertainty regarding basic 
^cat>f*^^%/t"inln? issues, absence of effective 
^j^/J-in«i^0try relationships, divisions between the 

^hd c»nbeJ^ra, and lack of workforce 

fea^^^^i**^ ii» Australia (Section 4.4). 

2.7.13 W^J'*at4.Q„ of the Tech info bulletin for TAFE teachers 
^ftJ^ J^^V continue indications in the literature about 
'^tf^^^'^^r^* perceived present information needs and 
in^f'^^^lofl'aeeklfler behaviour, such as their needs for 
Mm*^ ®^<*^te/ ^ir^ctly relevant specialist technical 
^tfi^*.^'^*^ tl»ai»^ pr»'erence for printed information in 
{isr/^^B summa^ form, with graphics. There are 
^3.^^ Ini^liolt demsnds being placed on TAFE teachers, 
^ef^j^-*-*"^!/ teachers, to seek out and prepare new 

l^J.r>j ot information to accommodate the 'new' TAFE 
body (Section 4.5). 

2.7.3.4 ^Jja^J-tt^tature provides various systems of monitoring, 

ptoces^ing and disseminating technological 
Qja^9e ijjfornatlofl that take on different emphases. 
Son^f.of th«** ate providing the raw data, setting-up 
'lor^^r^'^W echejjietf for TAFE system and teacher 
UgM^in^ (tjased oi» using monitors) , methodological 
^g)f>>®aclx^g to d^t» gathering and analyses, and ways of 
^JL^^^i^eti'^9 information. The processes and 
p^j;»Uct^ ^ascribed in this pilot monitoring project 
^tot>f?^ to sccomnodate most of the above points of 
p^^lcul^y stress (Section 4.6). 

2 . 7 . 3.5 ^^<?<»if^te prediction or anticipation of technological 
*ibi^^^^ th»* v^ll occur in local industry appears to 
b^ >^^0lbl0' prov ided a vast mass of Australian and 
o\^0^^^a« iflforroStlon is collected and analysed, 
iti<?^'*'*i'^9 social, political, economic, legal and 
^<3li^f*^i*^nal' aa ysH as technological, data (Section 
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The following recommendations directly derive from the pilot 
project's results. They also flow from: 

the persistent calls on TAPE to more effectively provide 
skills required by industrial and commercial fields which are 
becoming increasingly complex; 

growing demands for TAPE to complement government labour 
market policies in youth education and vocational training; 

the continuing strong impact of technological change on TAPE, 
raising powerful implications of information needs; 

the expressed need to provide TAPE teachers and Authorities 
with up-to-date technological change information in a form 
appropriate to their information-seeking behaviour. 

3.1 That the monitoring process developed in the pilot project, 
incorporating the matrix model, be used for future monitoring 
technological change project phases. 

3.2 That this project advance to the development phase, aimed at 
identifying information needs and methodologies for 
information collection from a full range of industry/commerce 
fields, data base arrangements for storing, retrieving and 
analysing information, and appropriate nationwide 
dissemination processes (including videotex) . 

3.3 That a monitoring unit be set up, including a permanent 
officer with co-ordinating and editorial control and casual 
specialist technical and library staff with monitoring roles. 

3.4 That such a monitoring unit be appropriately supported, 
including resource funding, staff salaries, and production 
costs of bulletins and newsletters to enable it to at least 
provide a base service to TAPE teachers and Authorities 
nationwide. 

3.5 That a central resource facility be appropriately supported 
to enable it to carry a fully-comprehensive 
technology/technological change information collection. 

3.6 That a follow-up investigation carry out a detailed costing 
of the proposals in recommendations in 3.2 to 3.5. (N.B. 
cost estimates of a preliminary kind are shown in Appendix 



3.7 That a follow-up study, including cost benefits, be 
undertaken into the viability of a scheme providing 
fee-for-service assistance to TAPE Authorities and teachers, 
including a technical information, abstracting, alerting, 
product, equipment and instrument listing, and analysis 
service. 



LITERATURE SURVEY 



It la vital to understand . . . that 
technological Innovation does not merely 
combine and re-conblne machines and 
techniques. Important new machines do 
more than suggest novel solutions to 
social, philosophical, even personal 
problems. They alter man's total 
Intellectual environment - the way he 
thinks and looks at the world. 



(Toffler, 1971, p. 29) 

4.1 Some definitions of technology/technological change 

Simple, limited definitions of technology continue to be 
relevant. The Maccruarle Dictionary (1981) sees It as 'the 
branch of knowledge that deals wlth~sclence and engineering, 
or Its practice, as applied to Industry' (p. 1775) . The 
McGraw-Hill Encyclopedia of Science and Technology (1982) 
defines It as 'systematic knowledge and action, usually of 
Industrial processes but applicable to any recurrent 
activity; It Is closely related to science and engineering' 
(p. 502) . 

However, as Forbes (1971) observed, contemporary usage 
constantly pushes the definition of technology well beyond 
these limits. He cites usages such as those by Ellul: la 
technique Is 'the ensemble of forces by which one uses — 
available resources in order to achieve certain valued ends' 
and White: technology embraces 'the systematic modification 
of the physical environment for human ends'; and Zvorlklne: 
technology is the work within a social system of production 
including 'all the material conditions necessary to enable 
the production process to take place at all', and 'the means 
... of human activity developing within a system of social 
production and social life' (pp. 8-9). 

Then there is Forbes' own working definition: 'the mental or 
physical activity by which man alone, or together with his 
fellow-men, deliberately tries to change or manipulate his 
environment' (p. 9). And we can add the definition by 
Hesthene (1970) : technology is tools in a general sense, 
'including machines, but also including such Intellectual 
tools as computer languages and contemporary analytic and 
mathematical techniques ... [technology is] the organisation 
of knowledge for the achievement of practical purposes' 
(p. 25) . «- f f 

Recent usage, notably at national and international 
government levels, has tended to associate technology with 
fields of science. One example is the Ijst Issued in the 
report by the Australian Science and Technology Council 

Here, the two concepts were merged to determine a 
classification system 'compatible with international 
practice, in that definitions of research and development. 
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and the classification system, are based on those adopted by 
the OECD' (p. 21). Hence the Council's classification for 
science and technology: 'Aeronautics and Aerospace; 
Agriculture; Atmospheric Sciences; Coastal and Ocean 
Engineering; Construction; Earth; Electronics; Energy; 
Environment; Food; Forestry; Fundamental Research; Health; 
Industrial Chemicals; International Relations, Liaison and 
Aid; Marine Sciences; Metal Products and Machinery; Mining 
Engineering and Mineral Processing; Organisation of 
Australian Science and Technology; Scientific and Technical 
Computing; Telecommunications; Textiles; Transport; Water 
Resources; Wood Products' (p. 21). 

However, usage by the (Myers) Committee of Enquiry Into 
Technological Change In Australia (1980) afforded technology 
associations beyond the fields of science. The Committee 
drew attention to aspects such as economic, employment and 
social Issues and legal or quasi-legal matters relevant to 
Industry and government; whether technology Is entirely 
related to equipment or whether managerial and marketing 
skills are Included; whether a technology Is new only when It 
Is first applied or Is considered as new each time It Is 
applied on a further enterprise. 

The outcome, was a definition adopted by the Myers Committee 
which was. In effect, mainly restricted to processes, 
products and equipment, precluding analysis of the 
development and effects of social and other changes: 

Technology Is the body of Information 
and of skills and experience developed 
for the production and use of goods and 
services. It may Include: 

• scientific and technical 
knowledge related to particular 
products, processes and methods 
of production; 

• engineering knowledge required 
to design, develop. Implement, 
produce, operate. Install, 
service, maintain or adapt 
machinery; 

managerial knowledge required 
to marshal a work force, 
operate plant and equipment, 
obtain and administer funds, 
and Identify, establish and 
satisfy markets, (p. 8) 

And Its definition of technological change was: 

Technological change Is change In 
processes, materials, machinery or 
equipment, which has Impact on the way 
work Is performed In an enterprise or 
on the efficiency and effectiveness of 
the enterprise, (p. 8) 

24 
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The Australian science and Technology Council in its report 
on technological change and employment (1983) noted 
criticisms of the Myers Committee definition and offered its 
own (one that was not limited to an association with science 
or hardware) : 

Technological change is change which leads 
to new products (including services) or to 
new processes for producing existing 
products; technological change involves an 
impact on the nature of work (mediated 
through techniques of organisation and 
management) , on the economy, and on society, 
(p. 27) 

In TAPE, usage of the word technology has tended to accord 
with the Myers Committee's definition, being strictly 
associated with the body of knowledge of a particular trade 
or industry and the application of such knowledge. TAPE 
occupational subjects are typically identified by the 
technology they embrace, for example, refrigeration 
technology, machine tool technology, eletronics technology, 
building technology, concrete technology and aircraft 
-technology. So, too, usage of the term technological 
change is understood as referring to a change in processes, 
materials, machinery or equipment in a particular industrial 
or occupational field. However, at the TAFE system level, 
especially, we note an increasing tendency to 'cluster' 
technologies together, for example, transport, building, 
engineering, within broad occupational families. 

4.2 Industry's adoption - anticipating skill requirements 

One body of opinion argues that significantly higher 
technological skills will be required right across Australian 
industry in the future. Por example, in terms of skill 
requirements, the Myers Committee on Technological Change 
(1980) indicated that the likely new technologies would 
require, on average throughout the country, higher skills 
performance than the present technologies used in industry 
currently require. It identified the following technologies 
as being particularly important for industry; 
microelectronics and micro-processors, information 
technology, genetic engineering, robotics, alternative energy 
sources, and new materials. 

Against this, are the opinions of people such as Cooley 
(1980) in the United Kingdom, who has strongly drawn 
attention to the phenomenon of 'deskilling' in the 
human-technology relationship, and Reinecke (1982) in 
Australia, who has pointed to vastly reduced skills levels 
especially in middle-range occupations. We may extrapolate 
his observations regarding telecommunications; how 
technological change concentrates skills at either end of the 
job spectrum, 'taking out the middle'; the technology 
demanding either very skilled electronics engineers or those 
with straight physical skills needed for functions such as 
lifting, carrying and simple installation (pp. 52-3). 
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Another perspective is provided by Pankhurst (1983) who has 
observed, based on OECD experience, that there seems to be a 
convergence toward the middle between persons with 
professional qualifications and traditional skilled labour, 
that the gap is filling up as new sub-professional and 
technical jobs increase in numbers. So some countries are 
talking about emerging * middle-level * skills. He gives 
examples of the evolving character oi work at this level: 

the combining of skills from different trades ^s 
technologies merge, for example, ceramics and metal 
working, plumbing and electrical work in heating and 
cooling systems, and electronics and technical 
drawing; 

• the combining of technical and managerial skills by 
technicians, who now have to solve complex problems 
that require the ability to recognise them, to refer 
the relevant theory and to devise and apply a 
solution; 

the transforming of existing skills within the 
existing occupational titles and the setting-up of a 
series of consequences in other jobs that cannot be 
readily anticipated. 

A most comprehensive analysis is in the Australian Science 
and Technology Council (1983) report on technological change 
and employment. Major features of technology-induced 
changes in the nature of work are elaborated, including: 

• the elimination of many unskilled jobs and a 
transition from experience-based technologies to 
science-based ones; for example, in manufacturing 
industry the tasks of the production worker have 
shifted emphasis to instrument monitoring and 
maintenance ; 

• a trend towards the homogenisation of work; for 
example, with the widespread introduction of 
micro-electronics, repair and maintenance functions 
are similar whatever the industry; 

• the increasing polarisation of skill levels - to an 
increasing degree the more highly skilled people are 
involved in management functions, and others in 
relatively narrow areas of activity that may have been 
deskilled. 

As well as these qualitative aspects, anticipating skills 
requirements needs addressing in growth sectors of 
employment, both within industry and outside industry, given 
the broad definition of employment suggested in Jones* (1982) 
list of most likely areas for future work expansion (not all 
of them desirable, he notes) : 

1. education, including recurrent 
education and training for the 
semi-skilled and unskilled; 
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2. heM*b«s«d MPleyiiMt, including 
dOMstio work, Mint«n«no« and aard«ning 
on a oontraot iMsis, hono ■ocurity; 

9* loisuro, tourisn, sport and gambling; 

4. dining out; 

5. prevision of drink, drugs and 
coHMreial ssx (and traating thair 
«4v«rs« af facts) t 

C. eraftwerk, tha arts and antartainaant 
ganarallyy 

7. individualisad social, walfara and 
oounsalling sarvicas (aspacially 
gariatrie or psychiatric) t 

individualisad transport systaas, 
a.g. taxis, parsonal drivars, fixad-routa 
■inibusas (such as tha pararos of 

Naxieo), courier sarvicas, point-to-point 
dalivaryy 

f . public-sactor aaployaant 
adainistration, araad forces, police; 

10. hobby-related work, including dzy 
work in the inforaal aconony, antiquee 
and eelleeting; 

11. SMll-unlt energy generation (solar, 
wind, and growing crops for "bioBass") , 
and •obaietenoe faralng; 

la. Mnofaotore of leieure and solar 
energy eqalpaentt (boats, gaaee, solar 
heaters and collectors) ; 

19. Baterials re-cycling; 

14. recognising that som existing foms 
of work are essentially "welfare 
industriee" where the nain output is 
eapleyaent* 

18. natnre-related work, including 
gardening in the widest sense; the care 
and preeervation of wildernesses, 
foreste, deeerte and natural parks, 
coaetlinee, the developnent and care of 
footpath networks; 

16. care of aniaals including selling, 
breeding and groaning pets. (p. 240) 
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Also th«r« ar« th« Important high t«chnologl«8 ralavant to 
Jonas ' notion of ' sunrise Industries ' , Including personal 
computers, lasers, Industrial ceramics, blotechnlcs, solar 
energy cells, fusion, robots and software writing. 

The view of the Klrby Report (1985) Is that there Is no real 
consensus about the Impact of future structural and 
technoloolcal change, making It Impossible to anticipate at 
all precisely the future content of jobs and related human 
resource (skills) requirements. It urges a more careful 
examination of the relationships between technology and the 
organisation of work. In the Interests of finding the skills 
that Individuals can bring to, and develop at, the workplace. 

Implications for TAFE 

Voices from both outside and Inside TAFE are continually 
raised eUsout the Impact of technological change on the 
system, especially Implications concerning recurrent 
education. 

Arguments can be traced back to Kangan (1974) who proposed 
that TAFE's revltallsatlon and extension should assume a 
social objective of recurrent education. 

Ford (1979) argued that TAFE would need to develop Its own 
continual learning systems to enable It to cope with Its own 
changing environment. If recurrent education were to provide 
a basis by which Individuals and groups could cope with 
continuous multl-dlmenslonal change. 

More recently. Smith (1983) contended that technological 
change powerfully reinforces the reasons for recurrent 
education: the need for most people to update, upgrade and 
change skills during their working life makes the 'front end 
model' less appropriate than ever (p. 265). (The 'front end 
model' confines education to a limited period In life.) 

However, a major problem raised is that of the TAFE system 
responding fast enough to change. 

Swain and Cappo (1980) observed that Important technological 
changes now occur at shorter time Intervals than the time 
required by current TAPE systems for course revision, staff 
retraining and equipment replacement. (On the 1980 
reckoning in South Australia, to keep abreast of 
technological change, 14 per cent of staff members would need 
to be retrained each year and an additional $1.6 million 
would be required annually for new equipment.) 

Regarding TAFE's Involvement in trade education, Runsey 
(1984) observed, traditionally we have been locked into a 
four year apprenticeship mode embracing three years' 
schooling, yet the four years' apprenticeship is longer than 
the typical industrial cycle of ups and downs. 

Also, there is the issue of staff retraining. The study by 
Henderson and Wamock (1982) on technological 
updating/retraining needs of TAFE personnel in Western 




Australia, showed disturbing results, concluding that there 
was apparent non-partlclpatlon by a large proportion of 
senior staff, heads of department, etc. In staff develonent 
within their specialist area. For example, the majority In 
Electrical Fitting and Installing, Commercial Studies, 
Cabinet Making and Building and Architectural Drafting had 
not undertaken updating for periods frequently In excess of 
10 years. 

Others argue that TAFE needs to do more than merely be 
reactive to change. For example, there are novel arguments 
by people such as Grosvenor (1983) who extended the 
discussion raised by Swain and Cappo. He proposed that TAFE 
should be seen to have a proactive role In technological 
change, rather than, just a reactive one. Of the 
Instruments of the State government, TAFE was, he argued, one 
of the most strategically placed to Influence the direction 
and effect of technological change. This was because of Its 
being an Important user, developer and selective promoter of, 
as well as trainer and educator In, the technologies. 

Remarks by Crudden (1980) are also relevant: that TAFE was. 
Itself, subject to the Impact of rapid societal change and 
the Introduction of new technology, it was. Itself, a 
soclo-technlcal system subject to strong social, political 
and economic pressures. It had, though, the capacity to be 
proactive In Its social as well as technical provisions, 
providing It developed a new corporate ethos. 

Then there are arguments by Kennedy (1983) who proposed a 
direct role for TAFE In the transfer of technology and the 
adaptation to consequent structural changes In Australian 
Industry. He argued the need to predict and choose those 
Industries which would guarantee most wealth; ones that would 
be likely to assist most, directly and Indirectly, In 
economic and employment generation. No doubt, this proactive 
function would be subject to TAFE's capacity to collect the 
•right* technological change Information (and, of course. It 
Is the main object of this project to assist this) . 

Also, and most Important, technological change Implications 
for TAFE are to be seen In the light of the Commonwealth 
Government's youth labour market, education and training 
policies that have been recently documented In the following 
four sources. 

The Commonwealth Tertlai^ Education Commission's report, 
Leamlncr and Earninig (1982), identified some of the llnlcages 
between education and work. Including: the rapid growth since 
the late 1960s In the educational attainment level of the 
Australian labour force; the continuing strong and positive 
relationship between educational achievement and employment; 
the concentration of low achievers In the least attractive 
post-school destinations - low skill jobs, long-term 
tmemployment, or total withdrawal from the workforce and 
education; competition by academically able teenagers for 
jobs that were previously filled by the less academically 
able; and the Incentive given to young poeple to leave 
education that seems to stem from shortcomings In the labour 
market situation. 
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The Participation and Equity (1983) document proposed the 
long term objective that by the end of the 1980s most young 
people would complete the equivalent of a full secondary 
education, either In school or In TAPE, or In some 
combination of work and education. The TAPE colleges' role 
was seen as that of catering for the education and training 
needs of 15 to 24 year olds, particularly 15 to 19 year olds. 

The OECD, Review of Youth Policies In Australia (1984), 
Identified six deficiencies under the current arrangements: 

(I) Females are underserved and 
channeled Into education and training 
paths to lower-paying, lower-status jobs; 

(II) Secondary school retention Is too 
low; 

(III) The quality of TAPE training Is 
not clearly documented. Its relevance Is 
not assured, and Its capacity for 
expansion Is uncertain; 

(Iv) Apprenticeship training Is In 
danger of becoming obsolete and Is too 
vulnerable to short-term fluctuations In 
economic activity; 

(v) Enterprise-based training Is too 
much of an unknown and uncontrollable 
factor; 

(vl) Access to higher education Is 
biased against females and disadvantaged 
young people, (pp. 92-3) 

Hence, Its main conclusion: 'The highest priority for the 
Australian youth agenda should be to raise educational 
attainment. Increase broad-based occupational skills, and 
assure that education and training opportunities are 
accessible without regard to sex or socioeconomic status' 
(p. 111). 

Last, the Klrby Report (1985) proposed a comprehensive 
education and training program Incorporating: a new 
tralneeshlp scheme for 16-17 year olds (part-time employment 
plus part-time off-the-job training, mainly In TAPE 
colleges); Improved trade training (Including extending 
preparatory training through trade-based pre-employment 
programs, with preference for a 'family of occupations* 
approach) ; double funding of adult training and retraining; 
ecpial participation by women and men In all labour market 
programs; rationalisation of wage subsidy arrangements; 
special aid for people In remote areas, unemployed migrants 
and disabled people; a new Australian Youth Service 
Incoarporatlng e:Klstlng support schemes; and a new umbrella 
advisory and administrative body, a National Council for 
Training and Employment. 
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4.4 Information needs of TAPE Authorities 



The relevant Information needs of TAFE Authorities are 
suggested In External Information Needed by TAPE (1984) which 
reported on a national conference on educational planning and 
associated Information requirements. Papers that were read 
followed guidelines which addressed such aspects as: 

policies and procedures for 
educational planning at 
central, regional and local 
levels; 

organisational structure for 
planning; 

extent of Integration of 
educational planning; 

co-ordination of planning; 

the extent to which adequate 
Information Is available for 
planning, and any further 
Information required from 
external sources; 

application of Information for 
planning purposes; 

communication between local and 
State planners with respect to 
Issues and priorities, (p. 4) 

Pulsford's (1984) discussion paper, that presents a 'within 
TAPE Authority • model for collecting technological change 
Information, lists requirements Including: 

specialist requirements (compare the needs of 
currlculxim developers with those of persons concerned 
with staffing and equipment) ; 

currlculxim development and monitoring requirements 
(•most urgent need Is to keep up with actual local 
developments • ) ; 

production and policy development. Impinging on 
questions such as: 

Should TAPE anticipate future 
occupational boundaries and 
base Its response on modifying 
existing occupational courses? 

Will courses for new groups of 
skills need to be developed? 
If so, what courses? 
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Should short courses be 
developed to handle specific 
new groups of skills? 

Should course access 
requirements be modified? 

What strategies will be needed 
to teach teachers the new 
skills and theory? 

Will new staff be required? 
(p. 14) 

By Implication, Crudden (1980) Identified TAPE Authorities' 
Information needs In discussing broad Issues recjulrlng an 
assertive TAFE planning approach for assisting It: 



to specify the role of 
technology In facilitating the 
participative planning policy 
e&poused by TAFE; 

to train personnel who will 
enable the system to receive, 
process and diffuse Information 
about the rate and direction of 
technologlcl change and its 
social impact; 

to develop structures and 
processes to support the 
devolution of effective 
decision making; 

to pinpoint areas for 
co-operation with other 
educational sectors, including 
training within industry; 

to cultivate awareness in TAFE 
personnel of the impact of 
technology on its policy, 
planning strategies and 
services, and to raise general 
political consciousness within 
TAFE. (p. 4) 



Such are some of the information needs of TAFE Authorities. 
However, Duke and Sommerland (1983), in their study of trade 
training in the electrical and automotive trades, cited 
several barriers to meeting those needs. These Include: 

non-communication (the use of the same terms to mean 
different things - or different terms to mean the same 
things -) and negative stereotypes held by different 
parties (especially TAFE personnel and industiry) ; 
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lack of categorisation of needs (for example, In 
distinguishing • renewal •/•refresher'/ 'upgrading' and 
• retraining • requirements) ; 

variations between one state TAFE system and another 
and the rapid evolutionary state of the systems; 

widely differing views about the role of TAFE (TAFE 
top co-ordlnators had not had time to develop 
•philosophical clarity^ (p. 310); differences existed 
over how much general education/ Instzrictlonal 
training) ; 

TAFE organisational features that militate against Its 
having an effective relationship with Industry (TAFE 
Is often castigated as being too rigid, slow and 
traditional) ; 

the Federal system (division of responsibilities 
between Canberra and the States; 

sectorallsatlon or polarisation of Australian society 
between conflicting Interests (militating against 
long-term planning) . 

Also, regarding trade education, Rumsey (1984) In his paper 
Implies a variety of organisational Issues that raise doubts 
about productive Information dissemination. These Include: 

uncertainties about the apprenticeship system (In 
1983, apprenticeship Intakes declined by about 40 per 
cent In New South Wales) ; 

the virtual non-existence of workforce planning In 
Australia. As Rumsey puts It: "Whether It can be done 
well, given a dynamic environment. Is another Issue. 
Perhaps we are only deluding ourselves If we think we 
can be that specific" (p. 71). 

(as cited elsewhere) the traditional "locklng-ln* Into 
a four year apprenticeship which Is longer than the 
typical Industry cycle of ups and downs; 

guaranteed Industrial acceptance of alternative 
structures (with Implications for whether or not one 
looks for alternatives) ; 

recognition by providing authorities of the actual 
costs that might be Incurred In trade education 
programs . 

4.5 Information needs of TAFE teachers 

Considerations about TAFE teachers* Information needs are 
usually In terms of library resources provision. Interest 
can be traced to Fleming (1978) who proposed a research 
project aimed at Identifying print and non-print reaiource 
materials relevant to TAFE teacher preparation (and, we can 
Infer, staff development) . 
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Such a project was carried out by the (then) State College of 
Victoria at Hawthorn, which produced a master subject and 
title file of library holdings of participating colleges, and 
other lists of potentially relevant material from British and 
American sources. 

Further, Coughlan (1979), recommended that colleges 
co-*operate In purchasing/producing relevant materials (the 
research project forming a starting point) ; also that money 
be allocated for developing work on the acquisition, 
appraisal and dissemination of Australian and overseas 
Information - an appropriate activity 'for the national 
centre for research and development In TAFE«««* (p« 14) 

What must be known, though, are TAPE teachers' own perceived 
Information needs and their degree of library usage. 

Eckersall*s (1983) study of the Information needs and 
Information-seeking behaviour of 1,665 (EFT) Initial and 
post-lnltlal course students at Hawthorn Institute of 
Education reported: 

they have diverse Information needs, reflecting their 
considerable Individual differences In respect of 
level of previous education. Industrial/academic 
development; 

• they have diverse Information needs In respect of 

their professional/special Ist/personal development » 

they especially need an up-to-date representative 
collection (print and audio-visual) that Is relevant 
to their specialist/technical field: 

they have special Information needs, reflecting 
external developments such as technological change, 
new government youth policies, educational changes - 
use of alternative teaching methods, self pacing, 
resource-based learning, etc.; 

they predominantly use Information sources that are 
most convenient and readily available, and provide 
direct access to others' experience - per Interactive 
processes. [Sheppard's (1980) study of the 
Information needs and Information-seeking behaviour of 
78 trainee TAFE trade teachers drew the same general 
conclusion] ; 

they mainly prefer to receive Information per 
Interpersonal sources - other teachers, head of 
department, teachers' college lecturers - then from 
printed resources. [This confirms known adult 
learning patterns: for example. Tough (1979) has 
suggested a widening circle concept where adults tend 
to seek Information first from Informed Intimates such 
as fellow-learners, then from experts - a group 
leader-Instructor, and then from non-human resources 
such as books and magazines from a library] ; 
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they prefer printed information sources that provide 
directly relevant information - hence the importance 
attached by trade teachers in building studies and 
plumbing and sheetmetal to industry literature and 
government information - codes, regulations, etc.; 
also oth^r trade teachers particularly value technical 
magazines, for example electrical/electronics, 
hairdresslng; 

they prefer to receive information in summary form; 

they prefer to receive information per well-produced 
and up-to-date audio-visual media, especially 
video-taped programs; 

their information usage is mainly limited to 
conventional formats (books, magazines, pamphlets, 
audio-visual) , reflecting a lack of experience or 
dissatisfaction with alternative formats, for example, 
abstracting service, telephone enquiry service, 
microfiche facility, computer facility. 

Further light is shed by Gullan's (1978) study of the staff 
profile (72 teachers) at a large metropolitan TAFE college 
(Swinburne), which reported: teachers of apprentices do not 
make high use of the library, even though they may have no 
complaints about the sufficiency of stocks or appropriateness 
of service; and teachers in tertiary orientation and middle 
level programs have high usage, even though they have many 
complaints. 

A further question is one of variations in TAFE teachers* 
information needs that arise because of variations to course 
requirements . 

Differences in information needs are implied by Schilling 
(1983) who distinguished four approaches to trade education, 
regarding content and method: 

general skills - content would consist of learning to 
perform many of the • basic • skills of trade 
occupations in general and some of the basic skills of 
a specific trade (•Trade A»), plus the theory 
underlying the practices; teaching method would 
emphasise principles of learning to learn and of 
transfer; 

common skills - content would consist of some of the 
basic skills of a small number of trades, plus a 
specified number of specific skills from *Trade A*; 
teaching method would emphasise the transfer of skills 
across trades, for example, the transfer of a skill in 
•Trade A» to the application of this same skill in 
'Trade B' ; 

specific skills - content would consist of specific 
skills from * Trade A*; teaching method would emphasise 
the attainment of a high level of competence in the 
specified skills and the transfer of skills within 
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•Trade AS for example, the transfer of ••Skill 1** with 
one machine to a newer updated machine. 

Further Information variations are suggested In Schilling's 
proposals regarding the following four groups of courses: 

pre-vocatlonal (explanatory career awareness 

courses) - 1. secondary school pre-vocatlonal courses; 

2. * general* transition (that Is, non-occupational); 

occupational (directly related to an occupation or a 
group of occupations) - 3. pre-employment trade 
(Includes pre-apprentlceshlp and multi-trade); 4. 
part-time trade. 

So, depending upon the approach to content and method, and 
the course category, the TAPE t.rade teachers* Information 
requirements vary. 

Papers gathered by Sandery (1984), presenting differences 
between the States and conflicting personal and group 
opinions regarding trade education futures, also suggest wide 
Information variations. For example, Phelan, a Queensland 
Industrialist, postulates that trade education will Include 
two levels of development: the continuation of traditional 
apprenticeships and pre-vocatlonal entry Into trade training; 
Hill, an apprentice training official from South Australia, 
suggests that In Importance and likely future usage the 
ordering will be 1. pre-vocatlonal, 2. pre-apprentlceshlp and 
3. traditional, while Noonan, Secretary of the TAFE Teachers* 
Association, proposes a future path using the traditional 
trade course model with a work study combination. Including a 
first year of Institution-based training. 

Finally, we address questions about TAFE teacher 
technological change Information needs In the light of recent 
observations about a *new* TAFE student body. 

The study on Issues In access by Hawke and Sweet (1983) drew 
attention to trends In new access provisions In the 1970s 
which resulted In changes In the nature of the TAFE student 
body, where there has been a significant departure from the 
traditional mode of TAFE operation, that Is, the 
college-based teaching of vocational skills to capable, 
motivated, part-time students, most typically male, with 
concurrent relevant employment. Hawke and Sweet suggest 
that a significant number of TAFE teachers are, as a 
consequence of changes, being asked to assume roles for which 
neither their Initial training nor their experience has 
prepared them. 'Teachers, partlculary In the trades, because 
of their previous heO^lt of teaching vocational skills to the 
committed with relevant concurrent employment are 
111-equlpped with the pedagogical skills and teaching 
materials required to Illuminate, simplify, place In context, 
and make their subject Intrinsically Interesting. ' (p. 16) 
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In like manner, Neal (1984) raised Issues that suggest new 
Information needs and flexible teaching approaches, In 
remarking: 

Some of TAPE'S clientele are considerably 
different from those to which TAFE 
teaching staff have been accustomed. One 
notable difference concerns the 
characteristics of students who are In 
their late teens or early twenties, and 
who come to classes with low level skills 
and with little motivation other than to 
fill In time, hoping to become more 
qualified for employment. . . Typically, 
TAFE teaching has been tightly structured 
and the kind of flexibility that might be 
necessary to deal with such students Is 
not readily acquired, (p. 84) 

k6 systems for providing, monitoring and processing Information 

Some of the literature deals with approaches to providing 
technological update for vocational teachers, such as the 
report by Wonacott and Hamilton (1983), which outlined 
programs Including: work experience Internships; university 
and college course work; workshops, conferences and seminars; 
Industry observation; education and Industry staff exchange; 
and part-time employment. Also, they noted major barriers. 
Including limited funding, lack of Individual and 
Institutional motivation and policy shortcomings regarding 
teachers' responsibilities to keep up-to-date. In a 
follow-up report (1984), on a strategy for action, they 
proposed a plan designed to meet nine criteria; such a 
strategy should provide an organisation or structure for 
action; define Involved Individuals' roles and 
responsibilities; present policy statements to support the 
roles and responsibilities of those Involved; define and 
provide necessary resources; provide Incentives and rewards 
to achieve and maintain motivation; Identify and provide a 
variety of techniques by which teachers can gain 
technological updating; allow for and provide alternative and 
creative 'configurations' of techniques to best meet 
Individual needs; provide for the Incorporation of knowledge 
and skills gained In update activities Into the course 
program; and provide for continuing and self-renewing 
activities to maintain technological updating. 

Other literature deals with models for monitoring, collecting 
and processing technological change information used for 
teaci. ^r updating. 

The paper by Pulsford (1984), proposing a 'withln-TAFE 
Authority' model, outlined an information collection plan 
based on setting up a monitoring unit to 'co-ordinate all the 
Authority's requirements for information on new 
technologies', (p. vli) 
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The model details two working groups: 

(1) co-ordlnators, constituting a Technological Change Unit, 
responsible for monitoring the Authority's overall response 
to technological change and providing Information necessary 
to the management of that response; their functions to 
Include - 

• overall responsibility for 
co-ordinating Information 
collection and dissemination; 

developing the argument of 

mutual advantage** (I.e. that 
TAFE*s knowledge of Industry 
developments will benefit both 
Industry and TAFE) ; 

ensuring that each monitor* s 
network Is operating 
satisfactorily; 

refining of techniques for each 
of the monitors; 

receiving data from the 
monitors ; 

Identifying destinations for 
data from the monitors; 

• developing techniques for 
collating and disseminating 
data from the monitors; 

• developing a perspective on 
"major changes" and the 
Implications of accumulated 
technological changes, and 
Investigating the policy 
Implications; 

• developing a perspective on 
technological change across 
Industries and, In particular. 
Identifying the specific 
technologies which are most 
prone to moving across Industry 
and occupational boundaries; 

• alerting monitors of changes 
likely to be affecting their 
occupational area; 
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anticipating (predicting) 
likely changes by: 

- monitoring firms' 
commitments (managers) ; 

- monitoring advice being given 
on future commitments (e.g. 
from engineers, consultants and 
salespeople) ; 

- monitoring research and 
development (local research and 
development, literature, 
professional researchers) ; 

- instituting evaluative 
measures or feedback systems to 
ensure relevant information is 
reaching its destinations 
satisfactorily; 

- monitoring literature 
relating to the "state of the 
art" and research and 
development, especially from 
overseas countries; 

- assessing technically 
feasible developments with 
respect to local economic, 
political, social, and 
industrial relations factors 
(pp. 23-4); 

and 

(ii) monitors - technical specialists - responsible for 
monitoring technological change within specific occupations 
or groups of occupations; their functions to include setting 
up a monitoring network to gather information 

from industry contacts; 

per industrial visits; 

per committee/brainstorm approaches; 

from Nisi'-.ing exhibitions; 

per XLa. =on with industry and government groups; 
fro:a lit uture 

and passing the information on to the co-ordinators for 
processing. 
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Pulsford claimed the following benefits of the model: 

comprehensiveness - specific methodologies can be 
selected according to circumstances; the model allows 
for analysis of the full range of technological change 
problems - data gathering, equipment/staff Ing/ resource 
Issues, management styles, teaching methods, etc.; 

Integration - It proposes that technological change 
Issues be handled In an Integrated way, to lessen the 
possibility of complicating solutions being applied, 
and to assist the rational distribution of resources; 

focus - It proposes that all technological change 
Information pertinent to an Authority response flows 
through a single focal point; 

responsibility - It proposes that the focus of 
Information constitute a unit with continual 
responsibility for analysing the Impact of 
technological change and for proposing action; 

continuity - It proposes a dynamic, continual approach 
rather than a static or piecemeal one; this approach 
Is applied to monitoring, predicting, currlcultam 
development and Implementation and policy development; 

flexibility * It Is designed to allow for 
Implementation both across the range of authority 
systems and within the Authority of which It Is a 
part; 

analyses and dissemination - It assigns responsibility 
to one unit for the entire Information exchange 
process ; 

evaluation - It allows for continual evaluation of the 
Impact of technological change on the Authority, the 
Authority's response to technological change and the 
functioning of the model Itself; 

self Improvement - It allows for continual Improvement 
and adaptation; 

minimal resource Impact - estimates are that It would 
Involve one-two people to perform functions of the 
Technological Change Unit, and half a day per week for 
monitoring each of the occupational fields; 

minimal structural Impact - It anticipates that In 
most systems Implementation could be achieved with 
only minor re-asslgnment of duties; 

low level continuous model - it proposes low level 
continuous activity and emphasises setting up 
communication links which make the best use of 
available Information; 
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■•paratlon of funetlons - It ■•paratas thoaa functions 
which raquira nathedologieal aophiatication and 
■anaitivity to policy davalopnant procassas from tha 
•enitoring tasks which raquira appropriata induatry 
baokareund and a knowladga of curriculum davalopmant 
raqulramantai 

• triggar davicaa - it providaa a 'trigaaring' procasa 
BO that urgant invaatigationa may ba initiatad at tha 
aarliaat momanti 

aarly warning - it providaa for tha monitoring of 
taohnelogiaa tranafarrad to ona induatry fiald from 
Mothar, alarting monitora of tha typaa of 
tfavalopMntm which may occur and briefing tham of tha 
IDcaly aignificanca of thaaa kinda of changaa whan 
thay do occur. 

A thaaia by Ivans (If 13), that critically raviawad aystams 
for monltorina technological changa in TATS in Naw South 
Walas, Viotoria, feuth Auatralia, Waatam Auatralia, Northam 
Tanritory and Tasmania, and aoma vocational aganciaa in tha 
Onitad XlngdOB, Unitaa Stataa and Swadan, alao propoaad tha 
dasignation of monitors within a modal incorporating! 

tha appointaant of taohnolegical changa off icara for 

farticttlar study araaa whoaa dutias would include 
isising with tha Oiraotor (Curriculum) , tha haad of 
schools and tha TATI National centra for Reaaarch and 
Daveloffvent, co-ordinating advice from courae adviaory 
ooMittees, receiving and diaseminating information 
relevant to their atudy araaa from Auatralian 
oevenaent bodieo and overseaa vocational aganciea and 
fro« teaohers who have participated in induatry 
seminars, exbibitiona, project fellowahipa and 
research projects i 

• the national co-ordination of tafs reaaarch and 
ettrriealum devalopasnt inatead of tha stataa 
independently using Commonwealth funda for their own 
ooorse development i 

• better use of course adviaory oommittaea for reporting 
teohnological changa aa it dlffuaas into local 
industry! these committees would channel proposals for 
major course reviews to the Commonwealth for funding, 
and the TAFB Hational Centre would co-ordinate the 
main research for the reviews i 

• better use of information aouroea auch aa tha 
Teohnology Transfer Council, the CSIRO, industry 
groupsi 

imp r o v ement of the project fellowships scheme by 
making awards to project teama rather than individual 
investigators. 

The draft paper by oavia (1984), that deala with information 
ntidtd by TAFB for planning and management, suggested a plan 
incorpor a ting a Part l and Part 2 modal. 




Part I dtscrlbts a model that could bm used to demonstrate 
the relationship between the data to be collected and the 
relationships and purposes that TAFE might have within and 
extraneous to itself. Hence, it deals with the varieties of 
audience that could use data for planning and management 
purposes, apart from TAFE head office, including TAFE 
personnel, TAFE colleges, teacher training colleges, industry 
groups and government departments. 

Part 2 proposes a procedural model that is a modified version 
of one from the National Center for Research in Vocational 
Education at the Ohio State University. 

It lays down (i) sequentially - six procedural questions to 
be asked in collecting data: 

!• Where are we going? (determination of priorities, which 
particular TAFE purposes are being pursued, and to what 
extent?) 

2. How do we set our goals? (are we going to measure our 
achievements in absolute or comparative and relative terms; 
if the latter, what yardsticks are chosen?) 

3. Where are we? (description of actual situation; and 
qpaalitative measures of actual inputs, outputs and process of 
system as compared with achievement levels wanted) 

4. How (and when) will we get there? (setting of ultimate 
and intermediate target goals for achieving purposes, can be 
a prescriptive exercise or an * indicative* one) 

5. What resources do we have? (what on quantitive and 
gualitive measures are current levels of physical and human 
resources to achieve the stated goals?) 

6. What adjustments do we need to make? (what adjustments 
to inputs and processes are needed - in quantitative and 
qualitative terms - to move actual results closer to desired 
ones?) 

And (ii) it suggests five methodological questions under the 
heading *how do we find the answers*? 

1. How specific do we need to be? (do we need to collect 
data at national, state or regional levels; from the general 
population or special groups; how specific should be any 
industrial or occupational classifications; at what levels of 
specificity will ambiguity in data disappear, how much 
ambiguity can be tolerated?) 

2. What data already exist? (what are best procedures for 
identifying and assessing existing data; how specific are 
they to the purposes required?) 

3. What do we need to add? (where are the gaps in data, 
how should their collection be attempted?) 

4. What is the privacy and equity consideration? (how are 
rights of community groups and individuals affected by data 
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collection (N.B. Importance of question for Industry); are 
privacy and equity violations being anticipated and 
adequately avoided?) 

5. What will be the costs? (how does cost affect the choice 
of data collections available; given selection of threshold 
level and type of data collection adequate for comprehensive 
policy and management, has an attempt been made to minimise 
costs?) 

Some models stress sophisticated collection and analysis 
techniques. For example, a case study by Billings et al« 
(1977) Illustrates a model which used a quasi-experimental 
time-series analysis of structured Interview data for 
measuring the Impact of change In technology on job 
characteristics. The technological change mainly affected 
the assembly and delivery of meals to patients In a large 
United States metropolitan hospital. it centred on the 
replacement of steam tables by a 50 foot-long conveyor belt, 
operations most affected being rigidity of work flow and 
extent of automation, both of which Increased. The research 
design called for multiple measures over time, with four 
wcves of Interviews, two before the change and two after. 
Items were constructed to measure job characteristics. 
Including job Importance, task variety, task Interdependence, 
required task effort, mobility, time pressure and feedback 
from the work. Regression was used to compare the pattern of 
data before and after the treatment - the change In 
technology. 

Other models emphasise the Importance of validation. For 
example, Goetsch (1982) describes an approach In the United 
States to keep course content up-to-date as follows. 
Traditional methods of Information gathering were employed: 
craft or advisory committee Input, visiting the worl^lace and 
reading technical journals. A technique borrowed from 
textbook publishing was used to validate the content - 
potential employers of students graduating from the 
Industrial program were asked to rate each topic as deserving 
of In-depth, moderate, light or no treatment. 

Finally, there Is the matter of Information processing and 
dissemination, and the possibilities of using telematics. 
Including the telephone, radio and television broadcasts, 
recorded audio and video and, particularly, computers, 
videotex and satellites. 

A paper by Gould (1985) argues for using telematics - and, 
specifically, computers - as a means of delivering TAFE 
education and training, one argument being that the rapid 
changes In the nature of work necessitates people updating 
their skills more often than In previous times. 

Among others. Porter (1984) has proposed some possible 
educational uses of Australia's first domestic communications 
satellite. Including TAFE extending Its network to bring 
short non-award prdigrams and long-term award courses to Its 
clients. Satellite technology will quickly enhance student 
(and TAFE teacher) access to technological change (and other) 
information In central data exchanges. 
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An argument for a coherent data base arrangement is implied 
in a report by Stubbs (1983) on data base systems for meeting 
the planning and management information needs of TAFE 
Authorities and institutions. It concluded that existing 
ones are inadequate, mainly because of the ad hoc development 
of computerised systems in each St&we. Hence, its major 
recommendation for a long-tera strategy plan, covering a time 
frame of at least three to five years, for the development, 
implementation and operation of information systems. 

4.7 Prediction issues 

In his discussion paper, Pulsford (1984) uses 'prediction* 
and 'anticipation* interchangeably to refer to collecting 
data on technological changes which have not yet been 
implemented in local industry. He asserts it is possible to 
see major technological trends in advance, emphasising the 
importance of predictive data in TAFE policy planning. 
Collecting technological change information for TAFE requires 
' monitoring changes as they occur in industry, as well as 
anticipating the changes which are likely to occur' (p. vii) . 
Though, he further suggests, for TAFE, rather than 
considering technological data to tackle prediction, it seems 
more efficient to use management data, addressing 
technological feasibility, economic feasibility, 
acceptability to governments, industrial acceptability and 
attractiveness to management. 

Prediction issues were raised by Bell (1974) who 
distinguished 'forecasting' from 'prediction*. ('Forecasting 
differs from prediction* (p. 3.)) Re argued that we can make 
meaningful forecasts about the future of modem society 
(including its technological future) if we take the trouble 
to understand fully the society *s present condition and the 
trends visibly at work in it. Forecasting is not 
prediction: we can perceive the limits within which the shape 
of things to come will be defined, but the definition itself 
will depend on our *political creativity*, and, obviously, 
that creativity will be more or less fruitful as it takes 
into reasonable account the limits within which it will have 
to operate. 

So, technological change forecasting calls for the 
development of a futures-oriented data base that will provide 
information about the past, present and future. The 
technological change should not be seen apart from, but 
interacting with, the overall change context, encompassing 
social, political, economic, legal and educational factors. 

According to Nelson (1980), who discussed new and emerging 

occupations in the United States, and a process for 

monitoring and identifying the impacts for vocational and 

technical education, techniques developed for studying the 

future, such as scenario and Delphi, can be employed. 

Technological change is not to be considered in isolation 

from other change agents. Five groups of interconnected 

change factors are linked for consideration: 

1. Technological change, 2. Demographic change, 

3. Legislation, 4. Life style changes, 5. Resource 

changes. These changes and trends need to be analysed to 
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determine the Implications for new occupations. Also, 
continuous monitoring and analysis of changes in these five 
sectors will keep vocational and technical educators at the 
* cutting edge* of new technology. 

Prediction (or anticipation) In technical and vocational 
education Is, therefore, to be addressed In the broad 
external context. To further Illustrate the point, a case 
study of Adams and Mecca (1979) reported on * future events 
Impacting occupational education • In central New York. It 
outlines a first phase which utilised the Delphi technique to 
generate a series of statements describing probable future 
events that were seen as having possible Impact on 
occupation. Statements were elicited from a panel of 
Individuals who, while not part of the occupational education 
system, had a knowledge of various types of future events. 
Including technological, economic, demographic and political. 
The second phase, the substance of the report, used the 
statements of future events derived from the first phase to 
generate a series of alternative futures (* future casting*) 
from which policy Implications for vocational education could 
be determined. As well as technological changes, other 
Influential factors were seen to be labour force trends, 
social and personal attitudes and values, educational policy 
and practice, demographic changes, ecology, and public and 
social policy. 
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LASER LEVELLING 



IN THE CONSTRUCTION INDUSTRY 
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Use of laser levels in the construction industry is in: 

(a) building structures and multi storeyed buildings; 

(b) civil earthworks and machine control; 

(c) drainage and water flow such as sewerage, storm 
water, etc.; 

(d) tunnelling. 



BUILDINGS 

The first laser level used in the construction of buildings 
was in 1968. The level required manual adjustment with 
a power output sometimes greater than 5 mill! watts. 
These instruments gave 20 second accuracy in the glass 
level vials. The lasers used a helium-neon gas medium 
incorporating a side arm tube. Thdse levels were used 
mainly for suspended ceilings, fire protection installations 
and direct work, concrete fbrmwork and partitions. 

In 1 976, automatic self levelling features were built into the 
housing of the laser level. These devices incorporated an 
electrolytic level sensor. In these, a tilt determines the 
welted length of electrode in electrolytic fluid and the 
resistance unbalance serves as an error signal in a closed 
loop circuit which drives the optical chassis of the level. 

Alsoinig76, parallelcoaxiallasertubesweredeveloped 
which significantly reduced the size of the units. 

With the introduction of automatic self levelling devices, 
the operation of the laser level transferred from the 
professional operator to the "layman", this being 
significant in regards to several aspects of technological 
change. 

Laser eye detectors were then developed to give the unit 
greater range, and because the beam did not have to be 
viewed physically the range of applications increased. 

In 1980. infra-red laser levels were developed which 
incorporated a solid state laser diode instead of a helium- 
neon gas laser tube. Currently, all laser levels are heading 
toward the infra-red type except those used for drainage 
where the visible beam of the helium-neon laser is still 
essential. 



The two basic types of laser levels used in building are the 
rotating type and the stationary beam-alignment type. 

The rotating laser can be used for various horizontal 
control applications such as subgrade preparation, 
excavations, positioning formwork. computer floors, 
suspended ceilings, duct work, water services, fittings 
and fixtures, concrete placement and various setting-out 
applications. They can also be used in a vertical plane 
application for setting out walls, partitions and other 
structures. Many levels also feature vertical plumbing 
capacity and right angle setout features. 

Laserdetectorsareall basically of thesameconstruction. 
using photoelectric cells, but they vary in styles. They give 
indication by light, sound or by a tape moving on a staff 
which measures, sets and then gives an audio or light 
signal to indicate the elevation of the beam. 
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Site engineer working with Laserplane rotating laser level. 



The rotating laser level has also an automatic, self- 
aligning grade setting capacity which is used mainly in 
machine control applications. There are no infra-red laser 
levels with grade setting features; however, this 
development is expected in 1985. 
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CIVIL MACHINE CONTROL 

Rotating helium-neon iasers are the basic units used in 
civil machinery control. The lasers are basically the same 
as those used in building applications except the beam 
diameter is generally double the building laser beam 
diameter. The range is 300 m rather than ISO m. 
Technology has recently automated laser tube 
manufacturing and now hard*seal/long life tubes are 
produced. Projected developmentsincludeinfra-red laser 
diodes. The receivers and control boxes used in 
machinery control differ in design according to the 
manufacturer. Recent changes in design have led to 
printed circuit board manufacturing costs being 
decreased, whilst in-field PC. B. changeover practice has 
been increased. Design changes occur every twotothree 
years. 



DRAINAGE APPLICATION 

Laser levels used for drainage application have been 
developed from their use in tunnelling. In 1962, a laserwas 
first used to construct the Bart Tunnel under San 
Francisco Bay. The principle of a pipe laser is to direct a 
laserbeamthroughopticswithacollimator placed onthe 
front of the instrument to bring the beam together By 
adapting self levelling features tothe unit, it can bealigned 
very accurately to give correct readings. Grades can be 
selected by dial setting, and units now incorporate micro- 
processors which greatly reduce the size of the level to 
a dimension of 140 mm in diameter and 290 mm long. The 
laser level used for pipe laying must perform under very 
demanding environmental conditions and they must 
survive accidental dropping. Their features include 40 per 
cent positive grade 15 per cent negative grade, li ne control 
to move the beam horizontally and attachments including 
telescopes, trivet plates and remote line control cables*. 
High line attachments will become available in Australia 
as regulations change to make greater use of manho'j 
installations. The system incorporates a telescope set on 
a pole above the laser to facilitate the setting on correct 
flow line, dial in the grade and bring the unit around to 
correct line at the next set-out stake or manhole. No 
dramatic developments are foreseen in the manufacture 
and use of pipe lasers. 



TUNNELLING 

In the 1980s tunnelling work is designed arouni las^ 
The laser is mounted in the crown of the ium it ^ \\\ u 
series and these are used to guide "mole*' machines and 
other excavating and transportation machines through 
sensors connected to control panels.. The laser beam is 
stationary and pu Ises are not given so that solenoid valves 
cannot be operated. Displays indicate to the operator 
when to move left or right or up and down. Tunnelling 
lasers are of very high power and require safety 
restrictions not normally encountered in the construction 
industry. 



LASER SAFETY 

The introduction of lasers in the construction industry has 
increased worker safety and eliminated several types of 
hazards such as cave-ins, backfilling and site congestion. 
The lasers used in construction are low powered devices. 
They are divided into classes depending on their power 
rating. The "infra-red** lasers are in Class 1 and are 
intrinsically safe; the helium-neon lasers fall intoClass ill , 
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111A and 111B. These lasers can cause accidental injury 
ifvieweddirectlyor if focussed by optical instrumentonto 
the eye. Safety measures are under the oversight of the 
Ministry of Employment and Training. 

(Summary of interview with Mr. Graeme Davis, Managing 
Director, Spectra-Physics Pty Ltd., Bayswater, Vic, 16 
September 1984.) 



USES OF 

MICROCOMPUTERS 
IN THE BUILDING 
INDUSTRY 



Microcomputers are likely to have a far-reaching and 
fundamental impact on the building industry because 
they are relatively cheap, user friendly, increasingly 
powerful, versatile, portableandappropriate to the large 
number of small firms which make up the industry. 

Possible applications are in planning and design, costing 
and quantities, contracting, manufacturing, statutory 
supervising and operation and maintenance. 

Software selection will depend on individual needs, but 
a basic **tool kit** would include: a word processing 
package; an electronic spreadsheet for tabular-type 
calculations for estimating, design, budgets, etc; a data 
base management system for storing company records, 
materials design and cost information; and a commonly 
used operating system. 




Demonstrating computer aided drafting on Hewiett-Pacl^rd 
system. 



Hardware is now mainly the 16-bit microcomputer ^ 
between 128 k and 640 k (128,000 and 640.000) — with the 
IBM Personal Computer setting the market standard. 
Most manufacturers are now developing IBM PC look-a- 
likes. The MS-DOS system has simultaneously become 
the dominant operating system for these micros. The most 
recent hardware developments are in computer graphica 



CSIRO Division of Building Research has developed 
several special purpose software programs. 

One IsTOPMET which Is used In planning and design to 
solvethe layout problems In twoorthreedlmenslons,e.g. 
single or multi-storey buildings, site layouts, regional 
facility layouts! manufacturing layouts. 

Two programs — LAMMPS and SPACEMAT — are also 
used In planning. These featureagraphicaloutputwhich 
permits more rapid comprehension of data being 
displayed, e.g. population figures, dwelling approvals, 
intra-urban migration matrices. 

Other programs — FINCASH and DWELLMOD - are 
used In costing and quantities, which are the worl< of 
quantity surveyors and estimators. 

Another CSIRO-developed program, based on the 
LOTUS 1-2-3 spreadsheet pact<age, mal<es consider able 
useofgraphlcstodlsplaydata. A lifecycle costing model 
is used forthe economic evatuationof proposed buildings 
at the feasibility stage. 

Other sources of an increasing variety of special purpose 
software Include building oriented software houses, 
industry associations and computer bureaus. 

CSIRODivlsionofBulldlngResearch is currently involved 
inthe field of expert systemsand ItslntegrationwIthCAD 
(Computer Aided Design) software. This could be of use 
In the statutory supervising section of the industry 
(including the worl< of local authority planners and 
building regulations officers). 

(Synopsis. Fbrfull paper see Sharpe, R. and Tucl<er, S.N., 
C.S.I.R.O. Division of Building Research, Melbourne. 
Uses of microcomputers in the building industry — 
making the micro revolution worl< for you. Invited paper 
delivered at ACADS/RAIA/AIQS Seminar, Perth, 10 
October 1984.) 



MICROPROCESSOR 
CONTROLLED 
WOODWORKING 
MACHINERY 

The advent of microprocessor control for 
woodworl<ing machinery has made quicl< 
resetting and therefore short runs economically 
practicable. 

This is a quotation from German consultant Gerhard 
Schuleratthe LignaFairin 198a It suggests that practices 
used in furniture manufacturein the 1960s and 1970sare 
no longer appropriate in the 1980s. 

The practices of the period 1960-1970 required well 
stocl(ed and comprehensive pieceparts for the economic 
use of machine lines. Today, furniture production has 
expanded greatly in design range, sizes and colour 
options. For example, a firm mal<ing bedroom suites in the 
late 1960s had three designs, each with two variations 



giving a total of six models. Today, the same firm has five 
designs, each with six variants, with a total of thirty 
different models. 

These production trends havedeve loped inorderforf irms 
to attract a larger slice of the marl<et and to cater for 
individual needs. However, manufacturers offer this 
serviceat a very high price because production costs have 
rocl<eted. 

The trendsof producing moreindividuality in furniture will 
continue, therefore rationalisation, new production 
methods and appropriate training should be introduced. 
But, although the process of change appears gradual and 
fairiy simple, few firms have made the transition easily. 

Acloselool<atfirmsthathaveallowedstoclGtoproliferate 
shows significant, undesirable cost increases. These 
costs arise from: 

• increased staff for recording, checl<ing, sorting and 
issuing; 

• unl<nown costs arising from lacl< of reliability of 
conventional recording systems; 

• stacl<ing systems, conveyors and maintenance; 

• damage through transport and handling; 

• incorrect planning of stocl< items; 

• stocl<s, which due to changes in consumer demands, 
are no longer required. 

The aboveareoften hidden costs to manufacturers, which 
may be ignored or treated as inevitable in the highly 
competitive commercial situation. 

The question arises: What technological and production 
changes are required to contain manufacturers* costs 
and maintain a nigh standard of customer service? 




Heian CMC router with seven heads — useful for short runs. 



Effective combination of three aspects and utilising 
microprocessorsareessentialifdesiredobjectivesareto 
be secured: Key aspects are in: 

• Standardisation • Processing • Organisation 



STANDARDISATION 

Standardisation of components requires good production 
and consumer-oriented design. This may mean some 
compromise between the economic needs of production 
and the product's appearance and functional 
requirements of the consumer, but a designer hasa great 
deal of scope for compromise without serious loss either 
to manufacturer or consumer 

Choices for the consumer can be provided in variations 
of style, range anu colour, with minimum production 
changes. This is the basis of standardisation. 

A good designer will consider aesthetic appearance and 
function as well as production details and seek to achieve 
standardisation in each of the following: materials, 
dimensions, construction and surface treatment.' 

Microprocessorswillassistthe manufacturer in reducing 
valuable designing, pre-planning and setting-up time, 
making changes to production less time-consuming and 
less labour intensive, with minimal disruption to the flow 
of the overall plant. 



PROCESSING 

The concept of the flow line is well known and is utilised 
where batchsizes are large, in order to minimise re-tooling 
and re-setting times. The changed market has rendered 
the flow line out of date, with the high demand for product 
variation. 

To accommodate small batch sizes, it is now essential to 
beflexible in manufacturing processes. This means that 
re-tooling and setting-up times are much more significant, 
accounting for a higher proportion of production time. 
These times have to be minimised if production costs per 
component are to be minimised. 

Setting time relates to three main procedures: 

• dimension setting ^ cutting to length or width, drilling 
pattern or routing; 

• working head adjustments— up and down movement 
of cutting or drilling depth; 

• cutting tool changes — drilling, sawing or routing. 

Whilst some machines, such as double sided 
edgebanders, dimension saws and tenoners are 
numerically controlled, future scope exists in drilling to 
minimise setting time for different drilling patterns. There 
aremachinesonthe market offering near zero setting-up 
time. 

ORGANISATION 

Theorganisation of machinesis vitally importantandcan 
be assisted by microprocessors in plant layout, costing 
andquantities, work scheduling, machine operationsand 
plant maintenance. 

CONCLUSION 

The points outlined in this paper are relevant to large and 
small furniture manufacturers. The application of 
microprocessors in furniture production, making quick re- 
setting, and therefore, short runs economically 
practicable, is'directly relevant to trade needs in Australia 
in the 1980s. 



(The foregoing is based on a report by David, J. and 
Tormey, R., Technological Change In the European 
Furniture Industry and Developments in Technical 
Teacher Draining and l!»chnlc8l Colleges. Hawthorn 
Institute of Education, 1983.) 



PVC IN WINDOW 
JOINERY 

Plastic window frames have been in use since about the 
mid 1950s, and, currently, many architects and builders 
are selecting PVC window profiles. 

A recentstudy from Europe by Sirlereaux and Loewen on 
the design and construction of PVC window profiles notes 
that the proportion of PVC windows in the total window 
market of West Germany is now about 40 per cent, and 
it is anticipated that in the coming years the proportion will 
increase to over 50 per cent. 

The writers attribute this success to the excellent 
properties of the PVC window against those of 
comparable materials: 

• they are maintenance free, 

• have good thermal insulation, 

• are not liable to distortion, 

• have a high ageing resistance, 

• do not encourage the formation of condensation. 

Sirlereaux and Loewen also outline factors to be 
considered when designing a plastic window profile and 
stress that these properties are achieved with the most 
economical of the bulk plastic materials PVC. 




Influenang factors which must be considered when 
designing a window profiie system in plastic. 



Further, the writers list material selection criteria, noting 
that a comprehensive evaluation has demonstrated the 
advantages of PVC as the profile raw material: 

• price; 

• ageing resistance, which must be adjusted to 
correspond to the cl imatic conditions of the region where 
the window is likely to be installed; 

• rheological behaviour which determines the material 
flow, the die swell and the surface quality amongst others; 

• extrudability by which thequestionsof ''plate out** and 
thermal stability are encompassed; 

• processability range, i.e. a small change in the finished 
product properties resulting from different extrusion 
conditions; 

• material mechanical properties such as thermal 
deformation resistance, stiffness, impact strength, 
weldability, etc. 

Sirlereaux and Loewen's report concludeswith technical 
discussion on the shape and construction of the extrusion 
dies and the cooling (calibration) system which 
determines the selection of PVC raw materials and the 
quality of window profiles. 
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Comparison of costs and materials' lasting properties. 



ABSTRACTS 



(See Sirlereaux, S. and Loewen, K.W. "The design and 
construction of PVC window profiles." German Plastics 
(Kunststoffe)i Vol. 73, January 1983, pp6-7 English text, 
pp9-12 German text.) 



LASER CUTTING AND MACHINING 

Habercom, G.E. Laser cutting and machining: non 
metals, 1970-June 1980 (Citations from the Engineering 
Index Data Base.) (Rept. for 1970-June 1980. National 
Itehnical information Service, Springfield, VA. July 1980.) 
144 pp microfiche 
139 citations 



TRENDS TOWARDS 
PLASTIC WINDOW 
FRAMES 

A promising future can be predicted for PVC window 
frames if for no other reason than their economy. 

An article by G. Rekers of Wavin BV, Hardenberg, the 
Netherlands, discusses the development of plastics 
window systems in Europe, pointing out that because 
windowsandpanesaccountforaboutTpercentof overall 
building costs, long-term saving by using PVC window 
frames is a great attraction. 

The writer gives a comparison of costs of PVC, wooden 
andaluminiumwindowframes, underliningthatalthough 
their initial price is greater, PVC frames are eventually 
much more economic because they are maintenance 
free. 

As well as noting market trends in the Netherlands, Rekers 
outlines trends in West G ermany and the U. K. , predicting 
an increasing use in PVC window frames' market share. 

O (See Rekersi G., *'PVC window frames: a promising 
J C P^lyntere, Vol. 8. No. 2, 1984, pp 52-4.) 
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Reports cited describe techniques for electrothermal 
cuttingandmachiningofglass,fabrics,wood,plasticsand 
other non metal products by use of controlled laser beams, 
also results of thermal analysis of materials exposed to 
laser beams. 

Hoffman, M. MesserGriesheim. "High-precision profile 
cutting with the CO^ laser." Reprint 33/76e from Chemle- 
Technik, 5/76 Huthig Verlag, Heidelberg. 
4pp(A4) 

High-precision profile cutting, clean, burr-free cutting 
kerfs, fast operating speeds and savings of material are 
some of the ac vantages of cutting with CO^ gas lasers 
mounted on fully automatic guiding machines. The 
potentialapplicationsofthiscuttingtechnique range from 
steel sheet to glass, asbestos, wood , leather, fabrics and 
plastics. The efficiency of the CO^ gas laser for cutting 
plastics of all types is illustrated in a table— polyethylenes, 
polypropylenes, acetalcopolymers, polyester, PVC- 
impact resistant, acrylic glass (perspex), hostapor 
lightweight concrete, asbestos cement. 

MesserGriesheim. "Economic cuttingwithCO^Iasers.*' 
Reprint 6/75fromSchweissen und Schneiden. Vol. 3/75 
published by DVS-Verlag Dusseldorf. 
4pp(A4) 

C02|asers,bperatedinconjunction with such mechanical 
systems as co-ordinate drive, are used on production work 
in West German plants. The primary field of application 
involves profile cutting of thin metallic and non-metallic 
sheets in small repetition runs. A table illustrates values 



achievable with a 200 W CO^ laser (low mode order) with 
the following materials: steel sheet ^ galvanised on both 
sides. 18/8 chrome*nickel steel, titanium alloy, perspex* 
impressed, perspex-transparent, polypropylene, 
polystyrene, PVC-high density, glass fibre reinforced 
plastic, polyester carpet, felt carpeting, nylon, cotton 
fabric-muiti layer, plywood, aluminiumoxide,quartzglass. 

Smith, G. 'laser Applications.** Advances in Industrial 
Laser Technology (Seminar). The Royal Exhibition 
Building, Carlton, 5 August 1983. 
7pp(A4) 



Lasers have become very versatile instruments. Perhaps 
no other scientific instrument has found such widespread 
use. The versatility of the laser is due to its wide ranging 
and special optical properties, in particular 

1. Narrow collimated beam 

2. Narrow spectral band-width 

3. High coherence 

4. Very wide range of powers 

5. Very wide range of pulse lengths ranging from 
continuous wave to ultra-short temporal pulses. 

These properties are discussed, including their 
respective applications in fields such as: {industrial 
cutting, welding, etc.; laser erasing; medical-retinal 
detach ments; photo-coagulation ; su rf ace destruction of 
tissue; alignment; surveying; visual refraction; surface 
vibration; vibration analysis; surface contouring; distance 
measurement and range finding; high speed 
photography. 



PVC WINDOW JOINERY 

Neudell D.H., 'TVC Window Profiles: Getting the 
Technology Together.** Plastics Technology, Vol. 28, No. 
2, February 1982, pp 64*68. 

The challenge to increase productivity and profitability 
encompasses every aspect of window profile production. 
In this article the author indicates what is happening in 
the all important areasof resins and additives. A brief look 
is taken at the best equipment, dies and on-stream 
equipment to produce such profiles. 

*WC simplified window design, fabrication.** Modern 
Plastics International, Vol 14, No. 4, April 1984, p 30. 

The design factor and time to fabricate arediscussed. The 
weight factorandtimetoassemble are important features 
to those interested in producing a PVC system window. 
Cross sectional drawings of profiles are given. 

Vowinkel, H., *The processing and joining of hollowed 
chambered profiles made from modified PVC.** German 
Plastics (Kunststoffe), Vol. 73, March 1983, pp 4-6 
English text, pp 118-122 German text. 

This article covers the complete manufacture of PVC 
window profiles and fabrications, including material, 
mechanical processing, milling, heat shaping (bending 
of arches), painting methods and finishing of welded 
joints. German text gives illustration on production 
method and testing procedures for corner welds. Should 
be of value to joiners in particular. 
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TECHNOLOGICAL CHANGE INFORMATION FOR TAPE TEACHERS 



Technological Change Monitoring Unit for This Issue 
Co-ordinator: 

Barry Brinkworth, Centre for Teaching in Applied 
Technology, Hawthorn Institute of Education 



Monitors: 

John David, Department of Furniture and Related 
Technologies, Hawthorn Institute of Education; 

Geoff Rodgers, Department of Building Technologies, 
Hawthorn Institute of Education; 

Richard Verity, Department of Material Technologies, 
Hawthorn Institute of Education. 



Editor: 

Ken Eckersall, Investigation and Development Unit. 
Hawthorn Institute of Education. 

Design: 

Helen Kemp, Hawthorn Institute of Education 

For further information, address all enquiries to H awthorn 
Institute of Education, 442 Auburn Road, Hawthorn, 3122, 
Victoria. (03) 818 0631. 

Enquiries may be directed to theUnit Co-ordinator or the 
relevant Monitor. 

Grateful thanks are extended to contributors from industry 
to this publication. 
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APPENDIX B 



HawOiQm 

Institute of Educati.. 

442 Auburn Road, Hawthorn, Vic. 3122, Australa. Talephone 816 0631 / 819 4699 Telex AA37985 HAWCOL 




March 1985 



MONITORING TECHNOLOGICAL CHANGE PROJECT 



To Teachers in Building and Furniture Industries 



The TAPE National Centre for Research and Development is currently under- 
taking a pilot study with Hawthorn Institute o£ Education aimed at 
monitoring technological change. 

The-main. purpose .o£;;the.proiact.i8. to gather- information about new 
technologies and processes used in industry and commerce i and to provide 
t«ach«rs < Trade Aechhician teachers in particular) on an AustraUan 
%ride basis with the latest information and resource data. 

The enclosed newsletter - TECH INFO - is an outcome of material gathered 
from our pilot investigation, relevant to your industrial field and we are 
anxious to Jcnow about its usefulness to you as a TAPE teacher. 

We would be grateful if you could complete the attached questionnaire to 
enable us to further develop and improve futiure newsletters appropriate 
to your specific needs. v^.***,.. 

Enclosed is a postage paid return envelope for your convenience and we 
would appreciate your return by April 4 to enable the most effective 
processing of your comment. 

Thanking you in anticipation. 



Barry Brinkworth, 
PROJECT CO-ORDINATOR 



BBtld 
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MONITORING TECHNOLOGICAL CHANGE PROJECT 



Q.UESTIONNAIRE 



Please complete the questionnaire and return it in the reply paid envelope. 
Your name is not required. 



1. Please place a tick on the rating scale 1 to S. 



1«1 How do you rate the usefulness of 
Tech Info as a technological 
chan>3 information source? 



HZ( 



How do you rate the quality of 
presentation of the Tech Info 
newsletter? 



1.3 To what extent did you find the 

,Tech Info newsletter interesting? 



I 1_ l__L 



1 2 3 4 5 



1.4 To what extent do you find 

technical magazines useful as 
sources of technological change 
information? 



1 i 1 t 

1 2 3 4 5 



1.5 To what extent do you find technical 
books useful as sources of 
tifichnological change information? 



1«6 How do you rate the usefulness of 
abstracts as sources of 
technological change information? 



1«7 How do you rate trade brochures and 

pamphlets as sources of technological 
change information? 



2. Please tick the box "yes" or "no" or "undecided". 



2,1 Would you like to receive future 
Tech Info newsletters? 



YES 



NO 



UNDECID. 



□ □ □ 
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PLEASE tur:; over 



2.2 Would you use a "phone- In computer 
service for obtaininq technological 
change information if one were 
available? 

Please place a number from 1 to S against the items below, showing what 
you think are the most useful features of a technological change 
information service* 



summarised journal articles 



summaries of interviews 



details of where to find information (abstracts) 



original articles written by technical specialists 



data such as tables, charts, graphs 



Please add any comments or suggestions* 



Please indicate your teaching area , e^g., carpentry and joinery, cabinet 
•making, bricklaying, middle-level building studies. 



Thank you for your co-operation. 
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YES NO UNDECIDLO 

□ □ □ 



□ 
□ 

□ 

n 
□ 



tiCH ntfO MILUTIN - TATI TBACHCM * RBSPONtU 



APPENDIX C 



NOTBli 1) DATA PROH ALL RETURNS (TOTAL 169) 

2) PCRCENTACE FIGURES IN BRACKETS 

3) N0N-REIP0N8BS NOT INDICATED 

HOWI'fORIWO TECHNOLOGICAL CHANGE PROJECT 
QUESTIONNAIRE 



PlMM oofxpltc* th« quMtionnair* and rtturn it in th« reply paid anvalop*. 
1« nee required. 



Your 
1. 



Fleeee piece e tick on the retinq ecele 1 to 5 . 



1.1 



i.a 



1.1 



1.4 



l.S 



l.« 



1.7 



Mow do you rate the usefulness of 
Tsoh Info as a teehnoloqical 
dMM^e inforwation source? 



Hew do you rate the quality of 
presentation of the T ech Info 
newsletter? 



V» whst OKtent did you find the 
Tsoh Info newsletter interesting? 



To whst extent do you find 
technical ■sqasines useful as 
•ourees of teehnoloqical change 
infociMtion? 



To what extent do you find technical 
books useful as sources of 
tkchnolo9ioal change inforxatlon? 



How do you rate the usefulness of 
abstracts as sources of 

taehnological change inforaation? 



How do you rate trade brochures and 
paxphlets as sources of technological 
change informtion? 



LOW 



(1) 



(3) 
« 5 



(17) (40) (40|„c| 



28 



67 



68 



(0) 
1 



(3) 
5 



(12) 
21 



(40) 

6-' 



(47) 
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1 

(3) 



2 

(3) 



3 

(19) 



4 

(51) 



' 33 . 87 



(24) 
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1 
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(10) 



3 

(14) 
24 



4 

(36) 
61 



5 

(37) 
, 63 
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2* 


3 


' 4 


5 


(6) 


* (24) 
1*^ 


(40) 
67 


(22) 
1 " 


(13) 
l" 1 



(5) 
8 



2 

. 23 



(27) 
46 



(39) 
66 



(15) 
. 26 



1 


2 


3 


4 


5 


(0) 


(4) 


(15) 


(44) 


(36) 


1 ^ 




» 2* 




1 


1 


2 


3 


4 


5 



2. Mease tick the box ■yes* or "no" or "undecided*. 



2.1 Would you like to receive future 
Tech Info newsletters? 
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YES 



156 



(92.3) 



NO 



UNDECIDSI 



□ □ 

(2.4) (5.3) 
PLEASE TURN OVER 



2.2 Would you use a "phono- in" comp\itcr 
sorvico for obtaininq technoloqical 
change information if one were 
available? 



YES 



NO 



UNDRCIDtt) 



0 0 GD 

(51) (16) (32.5) 



3, Please Place a numbar from 1 to I against the items below, showing what 
you think are the most useful features of a technok>qical change 
information service * 

Lowest Low 1 2 3 4 5 High Ratings (Raw Scores) 

QJ j | 46 37 29 41 17 summarised journal articles 



0 □ 
□ 



Highest 



4. 



Lowest 



Highest 



11 23 43 48 38 sunsnaries of interviews 



26 46 32 37 31 details of wher*^ to find information (abstracts) 



1 



MS 20 30 29 37 original articles written by technical specialists 

I I I I I 

L4 16 37 40 57 data such as tables , charts » graphs 

•-^1 I I M 



Please add any cowwents or suggestions . 
(Refer attached sheets for written comaents.) 



COLLATED RANKINGS 



Ratings 1*2 



83 



34 



72 



65 



30 



Ratings 4 -i- 5 



58 



86 



CD 



^) CD 



Note: same order 



for both groups. 



68 ^ 



97 



5. Please indicate your teaching area , e.g., carpentry and joinery, cabinet 
waking, bricklaying, middle- level building studies. 

TOTAI£: CARPENTRY (72) FURNISHING TRADES (54) MIDDLE LEVEL (43) . 



lhank you for your co-operation. 



ERIC 
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TECH INFO BULLETIN : QUESTIONNAIRE RESPONSES TO OPEN QUESTION 4 
POSITIVE COMMENTS 

* Tech Info fills the hole that is missing in teaching of C & J (3) 

* Very good publication (2) 

* Hope it's not a once-off publication 

* Any current information is useful for keeping up-to-date 

* Good idea (2) 

* Very professional 

* Phone-in service very useful (3) 

* Keep up the good work (5) 

* Excellent - we need more of this 

* Very good - should be more of it (5) 

* There has been a need for this type of newsletter for a long time. 

* Would be interested in future copies 

* Excellent - greatly appreciated in Queensland (2) 

* Well presented 

* Computer base most useful 

* Excellent - congratulations (8) 

* Must be encouraged - hope it continues 

* I would be prepared to subscribe 

* Good idea for students as well (2) 

* Similar to CSIRO newsletter Rebuild (2) (complements this) 
NEGATIVE COMMENTS 

* Of no real value to cabinet making - we are well enough informed 
(3) 

* Information already available by other magazines 

* Information should be the latest, not six months old 

* Needs to be more specific for wood machinery teachers 



-53. 57 



SUGGESTIONS 

* Original articles are too heavy 

* Itemised contents sheet for future use (2) 

* Welcome monthly abstracts 

* Double sheets (mat 6) so that it can be kept in a folder (2) 

* More photographs 

* More information could be provided - follow up in-depth 
information 

* Manufacturers should provide more information 

* Teachers will require re-training (2) (first-hand experience 
needed) - i nvite outsiders to contribu te as well 

* Accept articles sent in by others (3) 

* More information (2) 

* Handy to have back-up video tapes (3) 

* TV programs like Towards 2000 best source 

* More abstracts 

* In book form - easy to put in folder (2) 

* Loose leaf sheets to enable filing 

* Better photos • blow ups - exploded views 

* Teachers need on-*site training (2) 

* It's difficult to obtain information on new equipment 
(manufacturers reluctant to provide this) 

* Colleges should lease up-to-date equipment 

* More about new technologies in Australia 

* Please send copies to Furniture Trades Association of NSW 
(attitude and actions about 50 years behind) 

* More information on where we can attend lectures about new 
technology 

(Bracket figure represents numbers of similar comments.) 
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APPENDIX D 




Published by Hawthorn Institute of Education for the TAPE National Centre for Research and Development 



Newsletter to TAFE Authorities Vol.1, No.1, 10 April 1985 



MONITORING TECHNOLOGICAL CHANGE PROJECT 

This newsletter introduces a national pilot project with the potential 
to provide central TAFE authorities, TAFE regional groups and colleges 
of TAFE, as well as TAFE teachers, with the latest, relevant 
technological change information for assisting staff development, 
curriculii.r. development, facilities and program planning and prograw 
delivery. 

The proje'^t was commissioned by the TAFE National .Centre for Research 
and Development and is being carried out by Hawthorn Institute of 
Education with collaboration from industry and TAFE. 

Its objectives were to devise an appropriate means of monitoring 
technological change in industry and commerce, and reporting new 
technologies, materials and processes to TAFE teachers and TAFE 
authorities. A monitoring grid has been designed, some trial networks 
have been established, and the products of the monitoring trials have 
been processed for reporting. For the pilot project, the grid was 
trialled with the building and furniture industries, and reporting has 
been targeted on TAFE trade and technician teachers in those areas. 

The enclosed Tech Info bulletin is a product of the pilot project. It 
has now been circulated to a sample of TAFE teachers in all states for 
evaluation, and there are indications of a very positive response. 

The project team is currently exploring the possibility of using 
electronic information technology (such as computer data banks and 
videotex) to provide more immediate access to data gathered through the 
monitoring process. 

The purpose of the present newsletter to TAFE authorities is two-fold: 

to draw this national project and future plans to your attention, 
and 

to seek your opinions and suggestions concerning the scheme, and the 
services it might provide for reporting technological change 
information to TAFE teachers and authorities. 

...2 



Such services could include: 



a regular Tech Info bulletin for a variety of specialist 
industry/commerce TAFE groups (possibly annotated to suggest some 
implications), leading to future videotex (immediate access) 
dissemination ; 

a technical information service - information about new materials, 
process and products, and trends in fields such as building, 
engineering, transport, communications and energy utilisation, would 
be retrievable from a central computer system; 

an abstracting service, which would precis technical -information and 
identify its source; 

an alerting service, that would investigate and identify industrial 
and commercial trends or changes; 

a product, equipment and instrument listing service , that woul d 
ideiicify manufacturers and/or suppliers and provide information for 
workshop and laboratory requirements; 

a^ analysis service, which would study, analyse and report on 
technological changes and their relevance to particular TAFE groups. 

The project team is particularly keen to know your opinion of Tech Info , 
what suggestions you have for the future of the scheme, and how you 
would rate the usefulness of the various services listed above, if such 
were available. 

Would you please complete the attached questionnaire and return it in 
the stamped self-addressed envelope by Wednesday 24 April 1985. 

Thanking you in anticipation. 

Kind regards 

Barry Brinkworth 
Project Officer 



EKLC 
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MONITORING TECHNOLOGICAL CHANGE PROJECT 
QUESTIONNAIRE 

Please complete the questionnaire and return It In the .ntamped 
self-addressed envelope. 
Your name Is not required. 

1. Please Indicate with a tick your field of responsibility: 



Staff development 
Curriculum 
Facilities planning 
FleVj services 
Policy and planning 
Other (please specify) 



2. Please place a tick on the rating scale 1 to 5 



How do you rate the usefulness of the following services » If such 
were available? 







Hign 






Low 


2.1 


A Tech Info bulletin (for teachers) 
and with annotations (for authorities) 










1 2 
■ 


3 

• 


t 


5 


2; 2 


A "dial in videotex" service 


1 2 


3 




5 


2.3 


A technical information service based 
on a central computer system 


* » 


■ 


* 






1 2 


3 

1— 


H 


5 

k 


2. it 


An abstracting service 


1 2 


3 

* 


H 


5 

• 


2.5 


An alerting service 


1 2 


3 




5 


2.6 


A product) equipment and Instrument 
listing service 




1— 


• 






1 2 


3 

■ 


— t - 


5 

» 


2-7 


An analysis service 


1 2 


3 


4 


5 
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(Please turn over) 



3. Please add any corninents or suggestions 

(a) about the Teoh Info bulletin to TAPE teachers; 



(b) about the future of the scheme. 



Thank you for your co-operation, 

- 58 - 
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TECH INF O NKJSLETTER - TAFE AUTHORITIES' RESPONSES 

Returns vj.a. (2) 
OLD (1) 

MONITORING TECHNOLOGICAL CHANGE PROJECT ^.A. (2) 

TAS ( 1) 

QUESTIONNAIRE NS* <1> 

Total 7 

Please complete the questionnaire and return it in the stamped 
self-addressed envelope. 
Your name is not required. 

1» Please indicate with a tick your field of re«ponsibility : 

Staff development ^ 

Curriculum ^ 

Facilities planning ^ 

Field services ? 

Policy and planning ^ 

Other (please specify) ! 



2« Please place a tick on the rating scale 1 to 5 

How do you rate the usefulness of the following services, if such 
were available? 

High Low 

2.1 A Tech Info bulletin (for teachers) 

and with annotations (for authorities) 12 3^5 

2\2 A "dial in videotex" service 1 2 3 i| 5 

2.3 A technical information service based 

on a central computer system 1 2 3 i| 5 

tg) ® . 

2.^1 An abstracting service 1 2 3 i| 5 

Q> o> (h ^ 

2.5 An alerting service 1 2 3 1 5 

2.0 A product, equipment and instrument 

listing service A 2 3 i| 5 

2.7 An analysis service 1 2 3 H "5 
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(Please turn over) 



3, Please add any comments or suggestions 



(a) about the Tech Info bulletin to TAPE teachers; 

Good, alth ough distribution neti^ork would have to be carefully 

considered - an excellent idea - I have had a number of staff groups 

complain that they are unable to access information re technical cliange 
in their area; or that it comes too late to act upon; I'm sure that 

any system to make infomation available would be very well received - 
very good - 



(b) about the future of the scheme. 

Has great potential, but success depends on how well it is put into 
practice - Would be happy to promote the idea amongst teaching staff 
Needs to be wide ranging to be successful 



Thank you for your co-operation. 

EKLC 
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INFORMATION MATRIX 



CLUSTERS OF TRADES 

BUILDING TRADES 

* Carpentry ) 

* Bri&da^g) 

* Plumbing ) *l 

* Plastering ) 

* Tiling ) 

. FURNISHING TRMES 
. ENGINEERING TRAEES 
.TRANSPORT TRADES 

PERSONAL TRADES 

PRINTING TRADES 
. AGRICULTUREAlORTiaJLTURE 

BUSINESS/SECRETARIAL 
lEOlLES/CLOflHING 



+ OTHERS 




O i-H 



als 


ses 


2 


«j 


u 


Dces 


C 


oduc 




i 


s 





ACROSS TRADE CLASSIFICATTQWS 



ERIC 



NOTE * 1. Each row represents a number of individual trade areas 
* 2. Both row and column categories are examples only. 
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A SCHEME FOR MONITORING TECHNOLOGY & 
TECHNOLOGICAL CHANGE 



iprehensive 
::entral 

'OflMATlON 
ESOURCE 



UBRARY SUPPORT 



INITIAL 
SORTING GROUP 



SVWTH 
rHER 
VORKS 
& 

KJRCES 




STRY 

COLLEGES 

BASK SPECIAUST 
IIAUSTS MONITORS 
ISEAS 
IfORKS 



EDITORIAL 
GROUP 



TEACHER 
■TIN 

AUTHORITIES 
lEHER 



COMPUTER 
DATA 
BANK 



ANALYSIS 
SERVICE 



INPUT MATRIX 



OUTPUT MATRIX 
> 



NATIONAL 
COMMUNICATION 
SYSTEM 



SHARED 

OR 
DIRECT 
SYSTEMS 



LOCAL USER TERMINAL 



►AUSTPAC 
OR 
TAFENET 




VISUAL 
AND 
PRINT 

OUTPUT 
SERVICES 



> 

■3 



^ AUSTRALIA • TAPE COLLEGES 
^ WIDE • TAPE TEACHERS 



USERS 



• INDUSTRY H 

• TRAINING INSTITUTIONS 
• CENTRAL/REGIONAL AUTHORITIES • GOVERNMENT BODIES 



MONITORING PROCESS 



ACCESSING PROCESS 
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APPENDIX H 



A SCHEME 
for 

MONITORING TECHNOLOGICAL CHANGE 
and 

REPORTING TO TAPE TEACHERS . 
AUTHORITIES. ETC . 



Developed by Hawthorn Institute of Education 
on the basis of a project connissioned by the 
TAPE National centre for Research and Development Ltd. 
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A lama fok momitoriwq ticmwqlooical chanqi 

1. ■ACM O HOOltD 

This Mh«M was 4svslop«d ttom tbs pilot study pro j sot, 
Nonltoring Tschnologlesl Changs, oonlsslonsd by ths tafe 
National Csntrs for Rsssareh and Osvslopssnt, In whloh a 
saapls Monitoring proesss was dsslgnsd and trlallsd. 

Ihs sohSM is dsslgnsd to rsduos duplloatlon of sffort by 
■any tatb Authorltiss, of floors, and tsaohsrs at all 
Isvslsf to oo-erdinats a nstwork of spsolalist sxpsrtlss; 
and to prevlds a ooaprshsnslvs national ssrvlos, avallabls 
in an aoosptabls format in ths ussr's looal snvlronmsnt, 
for ths saas unit oest anywhsrs in Australia. 

During ths oeurss of ths invsstigation, on ths advlos of 
ths prejset stssring eonlttss, a decuasnt outlining this 
sebsM was prsparsd for submission to TA7I Authorltiss. 
That doouBsnt laeludsd *indloatlvs oosts* for an 
altsmatiws stagsd sehsas, bassd on ths assumption that a 
ooiisidsrabls part of ths total oosts eould bs absorbsd by 
utilising ths sxisting rssouross and nstwerks of Hawthorn 
Zastitttts of Idueation. Bowsvsr, ones ths invsstigation 
was oomiplstsd, it bsoaas apparsnt that ths isvsl of cost 
saving would not bs praotloabls, glvsn ths antlolpatsd 
voluas of dsBsnds, sspseially on staff and holdings of ths 
esntral rssoures faoillty for ths sohsms. (Nsvsrthslsss, 
Hawthorn's rssouross and sxpsrlsnos would probably provlds 
ths bsst basis for sfflolsnt dsvslopasnt of ths schsas.) 
Qpdatsd prsliainary oost sstiaatss ars glvsn bslow on pags 



2, THl tCHBNI 

2 . 1 ovsrvlsw 

Ihs sohSBS to monitor tschnology can bsst bs 
sxplainsd by ssparating it into two main procssssst 

a. 1.1 A monitoring proesss whloh oollsets, sorts, 
intsxprsts, dsvsl^s and produoss 
tsohnologioal information for a ooaputsr data 
bass via an sditerlal group, who translats ths 
information into a numbsr of ssrvlcss 
dsvslopsd for Idsatlflsd ollsnt groups. 

a.l.a An aocsssino oroosss which can rstrlsvs 

information from tEi osntral data bass via a 
varisty of ssrvlos options. Aocsss would bs 
from a looal *intslligsnt* ussrs* tsrmlnal, 
tttilioing a national oommunlcation grid 
systsm. Information would bs avallabls in 
vidsotsx form or psrmsnsntly rsoordsd in 
print, from a looal ussr tsrmlnal prlntsr, 
making ths information both immsdlata and 
rssdlly avallabls anywhsrs in Australia. 
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Thtt* proctiatt art llluatratad in Figure l: 



COLLECTS 
SORTS 



ELECTRONIC 



If^RPRETS 
ANALYSES 
PRODUCES 



(NATIONAL SYSTEM) 



PERSONAL 




AND 
STORES 
TECHNOLOGICAL 
INFORMATION 



TECH INFO BULLETIN 
TECH INFO NEWSLETTER 



(CONSULTANCY) 



PRIKTT 



LOCAL USER 



MONITORINQ PROCESS 



ACCESSING PROCESS 



FIgural. OvaraH Sehtmt 



2.2 Th« gervlcea 

Th« ■•rvlc« options from a printed source, which In 
tine night be replaced by a videotex and graphic 
faolllties, would be: 

2.2.1 A regular Teoh Info bulletin for each cluster 
group of specialist Industrles/conmerce TAFE 
teacher groups (possibly annotated to suggest 
sons Inpl lea t Ions ) . See Tech Info , Vol. 1, 
No. 1, Feb. 1985 for an exanple publication. 

2.2.2 A regular Tech Info newsletter to TAFE 
Authorities to alert then to particular 
technological changes and possible 
Inpllcatlons for planning, currlculun, staff 
developnent and resourcing. 

The service options available fron the systenis 
conputer data base would be: 

2.2.3 An abstracting service , which would provide 
sunnarised technical infomatlon together with 
source Identification. 

2.2.4 A technical Infornatlon service , which would 
provide infomatlon about new naterlals, 
processes, products and new technology in 
fields such as building, engineering, 
transport, connunlcations and energy 
utilisation. 

2.2.5 An alerting service , which would Investigate 
and identify industrial and connerclal trends 
or changes. 

2.2.6 A product , equlpnent^ nachlnery listing 
service, which would identify nanufacturers 
and/or suppliers and provide Infomatlon for 
workshop and laboratory regulrenents . 



ERIC 
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2.2.7 An analysis sTvlce which would study, analyse 
and rsport on tachnologlcal changes and their 
relevance to pasrtlcular TAFE groups or 
Investigate specific enquiries on a consulting 
basis. 

2.3 Monitoring process 

The flow diagram below, which Indicates the major 
stages and/ or sequences of the monitoring process, 
should be read In conjunction with the description 
which follows: 



COMPREHENSIVE 
CENTRAL 
INFORMATION 
RESOURCE 



1 

UBRARY SUPPORT | 



INITIAL 
SORTING GROUP 



L. 



UNKSWITH 

OTHER 
NETWORKS 
& 

RESOURCES 



• INDUSTRY 

• TAFE COLLEGES 

• DATA BASES SPEOAUST 

• SPECIAUSTS MONITORS 

• OVERSEAS 
NETWORKS 




INPUT MATRIX 



OUTPUT KWRIX 



(1) TAFE TEACHER 
BULLETIN 

(2) TAFE AUTHORITIES 
NEWSLETTER 



TO 
LOCAL 
USER 



Figured Monitoring Scheme 
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2.3.1 Sequence 1 



Information from journal s, magazines, trade 
papers and booklets, newspapers and other 
similar resource materials from the areas 
shown as coliimns on the Information Input 
matrix will be gathered with library 
assistance, sorted and recorded In the 
computer Input matrix. The material will be 
sorted Initially by non*speclallst personnel 
Into the categories shown as rows on the 
matrix. 

2.3.2 Sequence 2 

After the Initial sorting process, Information 
Is drawn from the computer by specialist 
monitors, who concentrate on their particular 
clusters, and further monitoring Is achieved by 
reading followup articles and tracing more 
Information from trade/ Industrial journals. 
The specialist monitors will also draw on 
other * expert* resources and data Information 
networks. As well as Influencing their output 
In Sequence 3 (below) , some of their 
additional Information may be stored In the 
Input matrix. The contents of the Input 
matrix will be regularly reviewed, especially 
In the light of the content of the output 
matrix, and obsolete Items will be archived or 
deleted. 

2.3.3 Sequence 3 

The Information from the specialist monitors 
Is then processed through the editorial group, 
whose major responsibilities will be to 
select, clarify, stylise and refine material 
Into the format required for the retrieval 
service options and to ensure quality control 
over the output data. 

2.3.4 Sequence 4 

The output from the editorial group will be 
recorded In the output matrix of the computer 
data bank and stored so that external outputs 
can be retrieved from either the horizontal or 
vertical axis parameters. 

2.3.5 Sequence 5 

The specialist group will have reader access 
to the output matrix but Input Is only 
possible through the editorial function. 
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2.3.6 Sequence 6 



A further task for the editorial group will be 
to develop, produce and distribute Tech Info 
bulletins to TAFE teachers and Tech Info 
newsletters to TAFE Authorities. These will 
possibly be phased out after full 
implementation of the scheme, since 
information would then be immediately 
accessible on videotex. 

2.4 Accessing process 

Users of the services provided will obtain access to 
the technology information from regular print 
materials (the bulletin or newsletter) , an analysis 
service, or electronic enquiry through their own 
local terminal, which would be connected via a 
national telephone grid and interfaced with the 
central computer data bank shown in the monitoring 
process. 

Using the electronic access system, individual users 
would be able to key into the system using an 
identification code and receive direct information 
from the services selected. Costing for such service 
would need to be the same for anywhere in Australia 
to ensure equality of access, and financial support 
for this facility would require central funding -* say 
$20,000 annually. 

To reduce the on-line costs, the local user's 
terminal needs to be an 'intelligent* device to store 
substantial data. This will enable information, 
after it has been identified, to be sent down the 
line at a quick, non-interrupted rate and stored in 
the memory of the local user's terminal. The users 
will then be able to read and/or print the 
infon&ation in their own time frame and not pay for 
extra on-line time during this activity. Another 
reason the local terminal needs to be * i^itelligent* 
and have extra storage capacity is to enable it to 
receive and reproduce graphic information. 

IMPLEMENTATION 

3.1 Implementation in full 

If implemented in full, the monitoring process should 
be extended to accommodate 10 trade * clusters * , each 
receiving two Tech Info bulletins per year. 

It should be stressed that, on the basis of 
experience from the pilot project, we believe that 
the main information resource for the project (both 
print and on-line) ought to be located alongside the 
monitoring and editorial functions: other solutions 
are much less efficient. 
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In the first year of operation, a study should ^^^^ 
be made of the electronic Information transfer 
and capabilities of potential users, especially ^^^^g 
colleges, and the characteristics and capacities 
current and planned networks ought to be studlec^ 
that the most appropriate system can be adopted 
providing on-line access to outputs from the 
monitoring system. 

3.2 Implementation by stages 

An alternative to Immediate full Implementation 
be to Introduce the scheme by stages. 

To Illustrate this possibility we shall assxme 

(a) the Qcope of monitoring/reporting Is gradua^^V 
Increased from four •clusters' In the first yea^^ 
10 In the fourth, and 

(b) electronic storage, sorting and reporting ot 
Information are delayed until a fifth stage. 

With regard to scope. It Is suggested that In Stj/V* 
1, as well as building trades and furnishing tr^^^^ 
(continued from the pilot study) , engineering tt/^*^ 
and transport trades be added, and that monitor^v 
focus on such across-trade elements as computers / 
robotics, energy use, and materials. For stagey ^ 
4, additional clusters and additional focal polx\A 
for monitoring would be determined In the light 
needs. 

3.3 Indicative cost estimates 

Indicative cost estimates for full and st9 ^^^.d 
Implementation are shown In the table on pticje 72 j 
Although these estimates have been arrived at In 
light of experience with the pilot project they \^ 
not the result of a rlgourous costing and i'orec^A %q 
process. They should therefore be taken as 
indicators and not as confident predictors. 
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TABLE 1 



PRELIMINARY COST ESTIMATES 





Year 1 


Year 2 
■ Car * 


Year ^ 
I cat J 


Year 4 
I cor H 


Ye n S 


'CLUSTERS' SERVED 














in 


in 




in 


in 


Staged Schema 


4 


6 




10 


<0 


COSTS (S'OOO)** 
























Inform'n Res'ce*** 


32 


25.9 


28.0 


30.2 


32.7 






75 1 


23 3 


iO 2 


J A.I 


Library Staff 


52 


56.2 


60.7 


65.5 


0.7 




21 




49 


65 5 


7i7 7 


Specialist M*trg 


60 


64.8 


70 


75.6 


8i.u 








5(5 


75 6 




FditOriftl rvroun 


72 


77 8 


84 


QO 7 


OK 






27 


if 




98 


Computer Support 


35 


37.8 


40.8 


44.1 


47.5 












47 A 


Other 


30 


32.4 


35 


37.8 


40.8 




12 

* * 


10 4 


2R 






Dissemination 












Teacher Bulletins & 












Authority Newsrtrs 


30 


32.4 


35 


37.8 


40.8 




13 


20.5 


29.2 


?7.5 


40.8 


On-line Access 


20 


21.6 


23.3 


25.2 


27.2 




*• 








27.2 


TOTALS 


331 


348.8 


376.7 


406 ■> 


439.4 




105 


154.4 


220.5 


297.3 




ANNUAL INCREASE 


331 


17.8 


27.9 


30.2 


32.5 




lOS 






7(J.5 


142.1 



* Figures in italics indicate staged implementation estimates 
Includes escalation at 8 per cent per annum 
Includes storage ($8th) as a capital cost 
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CONCLUSION 



Responses to the pilot project were highly favourable, and 
valuable additional services could be provided by this 
extended scheme. Estimates suggest that the scheme, In 
one form or another, would be wall within affordable 
limits, provided that action were taken promptly at 
national level, rather than piecemeal by separate states 
Independently • 
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